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Back in 1908, five years before 
the Wright Brothers first flew, Ed 
Hanlon built his first plant to produce 
Natura] Gasoline. This vital fuel con- 
tributed much toward the growth of 
the automobile and airplane, making 
possibile the American Way of Life 


— it will do more in preserving it! 
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In fact modern warfare would be impossible 
without them. And many vital chemical 
products and processes would be impossible 
—or prohibitively costly —without auto- 
matic controls. Numerous plants in this 
greatly expanded—and still expanding — 
industry use Masoneilan equipment, which 
may be the reason you have been unable to 
obtain the controls you wanted when you 
wanted them. For vital war winning indus- 


tries come first. 


If you are one of our friends in this situa- 
tion remember that the controller, control 
valve or other equipment you wanted 
probably helped make the gas masks of 
the boys in Africa, the powder in those 
tommy-gun cartridges that licked the Japs 
in Guadalcanal, the tires on that supply 
truck in Australia, and the high octane 
gasoline that is flying American war-birds 
over Hitlerland. 


eset Salli. 
MASONEILAN 
ne rr 


MASON-NEILAN REGULATOR COMPANY 
BOSTON, MASSACHUSETTS 
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‘lms estimate of yield and cost of butadiene Reflection on expropriation in Mexico does give 
from grain alcohol was given to the National Farm _ credence to the charge that American business men 
Chermugic Conference in Chicago, March 25 by _ were foolish to venture into contracts under the 
Charles L. Gabriel, vice president of Publicker provisions of the Mexican constitution of 1917. 


Commercial Alcohol Company: Even the Mexican politicians must have doubted 

r “Assuming a normal rubber con- __ the legality of expropriation under the constitution, 

Butadiene sumption in this country of 600,000 _ since a statute of expropriation was passed in 1936. 
Economics 


tons and a yield of 2.25 pounds of By restricting investigation to three years of doing 
butadiene per gallon of alcohol, business in Mexico it was shown that the American 
400,000,000 gallons of alcohol would be required to corporation made profits of 16 percent, a figure 
produce the needed 450,000 tons of butadiene. As credited for the full time of investment. 


a bushel of grain yields about 2.25 gallons of alco- What had happened was that another political 
hol, about 160,000,000 bushels would be needed regime had arisen in Mexico and its labor con- 
as raw materials for its production. ... With  tingent made demands, with the result that prop- 
alcohol (from grain) selling at 50 cents per gallon —_ erties were taken at a value determined by labor 
and today costing almost as much to make, buta- _—_Jeaders, The procedure may have been legal. It 
diene produced from it will undoubtedly be more —_ was not just. 

expensive than that produced from petroleum Now the procedure gains the approval of a po- 


gases. However, in normal times when the cost litical regime of the country whose nationals were 
of alcohol (from molasses) again may be in the thus deprived of their property. England, whose 
neighborhood of 15 cents per gallon, it is believed —_ prime minister lets the world know that it is not 
that butadiene made from alcohol will be com- — |iquidating the British Empire, also lets the world 
petitive with that from petroleum.” know that the property of its nationals is subject 
] to terms of contract and the claims of English con- 

N HIS Monterrey speech, April 20, President cerns against the Mexican government are still 
Roosevelt gave approval to confiscation of private _ pending. 


property, the action by which the Mexican gov- Business interests of this country have no such 
ernment gained ownership of properties of Amer- support. Instead, the oneness of property rights 

ican corporations at its own esti- and human rights is not recognized. It may seem 
Ee mate of value. He said: prosaic but the privilege of wearing clothes rests 
Neighbor “We know that the day of the on the right to own clothes. 

exploitation of the resources of the Approval of expropriation will accomplish one 

people of one country for the bene- __ result. It will keep private capital at home. 
fit of any group in another country is definitely | Whether or not this will be beneficial is doubtful. 
over.” The countries of Central and South America are 
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rich in resources whose development could be- 
come the basis for a lasting good neighbor policy. 
At the core of that policy should be admission of 
the sacredness of contracts. That contracts should 
not allow exploitation is admitted. Once signed, 
however, both parties should abide by the terms. 


American oil concerns were operating in Mexico 
under provisions of a constitution adopted in 1917. 
The fact that a statute was passed in 1936 leaves 
the impression that even the Mexican doubted the 
legality of expropriation. It is significant that the 
Mexican Bar Association condemned the law. 

Remarks in the old army barracks in Monterrey 
may have been a grand political gesture but it is 
a sorry day when a President of the United States 
charges his nationals with exploitation. 


\\ HEN William M. Jeffers was coming up to 
the presidency of the Union Pacific system it was 
not uncommon for him to demand settlement of 
personal differences by fisticuffs. He was handy 
with his fists and willing to trade 
punches. 

In Washington as Rubber Di- 
rector of WPB it is not good prac- 
tice to hurl the fisticuff challenge 
but the determined Jeffers still takes on all comers. 
His latest tiff was with Robert Patterson, Under 
Secretary of War, something of a mean man in a 
controversy himself. Patterson expressed the opin- 
ion that the stress on rubber-plant construction 
was retarding the plant capacity for 100-octane- 
aviation gasoline. 

To Jeffers this sounded like an accusation of 
sabotage and he, demanded action, which brought 
the Truman committee into action. Its hearings 
are still under way when this issue of PETROLEUM 
REFINER goes to press. 

Previously Jeffers clashed with Elmer Davis, 
chief of the Office of War Information. Recently 
Jeffers has made some optimistic statements as to 
prospects for civilian rubber. It all sounded too 
rosy for the Davis regime, which countered with a 
detailed report, which left gloom. According to its 
findings the rubber situation would get worse 
before it got better and there were indications that 
civilians might be compelled to further curtail 
driving. 

Davis defended his report on the ground that the 
American people should have the facts, which 
drew this retort from Jeffers: 

“If Mr. Elmer Davis has convinced the people 
they are getting the facts, I am delighted. But I 
doubt it. Things are definitely on the upward 
trend so far as rubber is concerned and they won’t 
become worse. If we can get the people to play 


Still in 
A Muddle 


the game the rubber problem will be behind us in 
another year.” 

In the controversy with Patterson, Jeffers also 
drew another possible antagonist in Harold L. 
Ickes. The PAW chief sided with his War Depart- 
ment colleague as to what butadiene plants are 
doing to 100-octane gasoline. 

Along with ability, Jeffers battled his way to 
the top in railroad circles. Whether he can take 
on all comers in Washington and survive is a 
doubtful question. However long he remains in 
Washington, his methods and his attitude have 
made a favorable impression, Not until he came 
along to push the Baruch committee program 
through was there hope of synthetic rubber. 

There is hope now because plants are coming 
into production. Their total capacity is far from 
what the Baruch committee considered essential 
but the confidence Jeffers has in capacity oper- 
ating and building is reassuring. It may be that 
output will far exceed estimates and thus put the 
rubber problem behind us in another year. 


| ae preposterous it seems, the intima- 
tions that post-war planning involves deliberate 
abandonment of synthetic rubber are too numerous 
and too credible to ignore. Recently William J. 
Hale, research consultant of Dow 
Chemical Company, said in a pub- 
lic address that the government al- 
ready has signed a treaty with 
South American nations, which calls 
for abandonment of this product in government- 
built plants. 

There have been other statements to this effect. 
Thus far no one has denied that this policy pre- 
vails in Washington. Its probabilities are the more 
anticipated because of apparent determination of 
leaders to supply necessities to the weaker nations 
after the war. 

Tearing down plants is a step further than ship- 
ping food to a hungry nation. The two are similar, 
since providing for the growth of rubber in the 
Amazon valley could amount to assuring food for 
its inhabitants. 

It is difficult to comprehend such a program in 
the light of what brought the building of plants 
into necessity. There was no source of rubber in 
the United States and the foreign supply had been 
cut off. It would be less dangerous to have the 
supply on this continent, still a supply in the Ama- 
zon valley is still outside the United States. 

Good policy demands leaving the supply at 
home, provided it can establish itself as a going 
concern. 


Too Much 
Silence 
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War Products from Natural 
Gas and Natural Gasoline 


Presented before the twenty-second annual meeting of the Natural Gasoline Association of America, 
Dallas, April 15, 1943. 


tz growth of the petroleum industry during 
peacetime was accompanied by the production and 
processing of such great quantities of crude oil that 
full consideration was not given to the effective 
utilization of the full range of petroleum raw mate- 
tials in meeting the increasingly heavy burden of 
finished product requirements in wartime. This con- 
dition, in part, resulted in the waste and devaluation 
of certain light petroleum derivatives together with 
a disregard of their use not only as a source of fuel 
and energy but as a potential source of many chem- 
ial and other useful products. Today the rapidly 
increasing tempo of war activities, accompanied by 
decreasing crude reserves, shortage of critical mate- 
nals and transportation difficulties, dictates that all 
petroleum fractions shall be processed for their most 
efficient use in the war effort and under these con- 
ditions the processing of natural gas and natural 
gasoline becomes of the greatest importance. In this 
Paper major attention will be given to the actual 
‘ommercial processes by which these light petroleum 
fractions may be converted into vital war products. 

The increasing importance and value of natural 
gas and natural gasoline in the war effort may be 
attributed, in part, to their comparatively large 
Volumes available and the low critical material re- 


May, 19434 Gulf Publishing Company Publication 


quirement for their production and processing. By 
modern methods of fractionation light hydrocarbons 
may be separated into relatively pure saturated hy- 
drocarbons, valuable in their pure state as blending 
agents, or when processed by modern catalytic and 
thermal processes still more valuable as raw mate- 
rial giving remarkable yields of war products. Natu- 
ral gas is invaluable not only as a source of war 
products but also in the proper development and 
production of recently discovered condensate fields 
due to the complexing phenomena of retrograde 
condensation. 


The future should see increased discoveries of deep 
petroleum deposits of the “vapor state” type in 
which the recovered light petroleum fractions will 
be a greater percentage of the total petroleum prod- 
ucts than heretofore, thereby insuring increasing 
supplies of natural gas and natural gasoline and 
perpetuating their use in developments which have 
been accelerated, and in some cases, forced upon the 
petroleum industry during wartime. 

These conditions, relative to the supply and scien- 
tific developments, in natural gas and natural gaso- 
line operations have made possible the production of 
war products, the most important of which are syn- 
thetic rubber, carbon black, aviation fuel and explo- 
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sives. Many of these developments cannot be re- 
viewed herein due to wartime restrictions, but a 
general report on some of the more important com- 
mercial developments and of processes available for 
commercial development will to a certain degree 
show that natural gas and natural gasoline play a 
most important role in the war. 


Butadiene by Catalytic Dehydrogenation of 
Normal Butane 


In the production of butadiene by the catalytic 
dehydrogenation of normal butane the commercial 
process of the greatest importance is the Houdry 
one-stage and combined two-stage dehydrogenation 
catalytic processes. The dehydrogenation occurs in 
six special catalytic reactors, operated under sub- 
atmospheric pressure and at carefully controlled 
temperatures. 

The two-stage process which has been reported? 
is now being constructed by the Standard Oil Com- 
pany of California, which should go on stream in 
the near future. 

The one-stage process will be used in one of Sun 
Oil Company’s plants which should go into com- 
mercial production of 15,000 tons of butadiene per 
year, early in May. 

The one-stage process differs from the original 
two-stage process by injecting the fresh butane feed 
with the recycled butane-butene mixture. In this 
setup there would be two cases operating on butane- 
butene for 10 minutes or less, two cases regenerating 
and two cases purging. The reactants flow only up- 
ward through the catalyst bed, thereby effecting 
economies in the size and number of connections 
to the cases. This method necessitates increased 
amounts of air and butane or the injection of 746 
barrels per day of normal butane to manufacture 
15,000 tons of butadiene per calendar year, against 
660 barrels originally reported. The most astonish- 
ing fact concerning this plant is its construction with 
practically all second-hand material. New critical 
material requirements have been limited to small 
items such as the large vacuum cylinders on com- 
pressors, some valves, instruments, and other similar 
materials. It is very interesting to note the material 
requirements for this plant when compared with 
the original estimated requirements. The complete 
amount of critical material, which it was necessary 
to purchase under priority for the entire butadiene 
plant, including dehydrogenation and purification sec- 
tions and also auxiliary equipment, such as new 


boilerhouse, electric power services, water services, 
etc., amounted to 719.8 tons as against the original 
estimate of 850.6 tons. 

Many refinery-conversion projects in the “quickie” 
program have been canceled, including projects using 
the Houdry process. It was stated and should be 
noted that the reason for cancellation of the Houdry 
units was entirely due to the late date of their con- 
struction. A pilot plant with one case of commercial 
design and size is in continuous operation at Marcus 
Hook, Pennsylvania, and operating data substan- 
tiates claims relative to the efficiency of the Houdry 
process. 

This process continues to be most desirable in 
the production of butadiene because butane and not 
butylene is the charging stock. Large quantities of 
butane are available in many localities while avail- 
able butylenes are scarce due to great demand for 
the aviation fuel program. 


Butadiene from Ethyl Alcohol 


Butadiene can be made from a number of diversi- 
fied raw materials coming from agricultural and min- 
eral sources and one of the most important raw 
materials available from both sources is ethyl al- 
cohol. 

The many possible processes available to convert 
ethyl alcohol into butadiene have been carefully re- 
viewed and reported.? In this reference, these proc- 
esses are classified into the following general groups: 


. Direct conversion of ethyl alcohol. 

. The aldol method. 

. Ethylene methods. 

. Acetylene methods. 

. Acetaldehyde condensations and conversion to 
butadiene. 

. Crotonaldehyde methods, 


When natural gas is the raw material in the pro- 
duction of ethyl alcohol, its separation is confined to 
the following groups: dry gas, ethane-propane mix- 
ture, and natural gasoline, The ethane-propane mix- 
ture is thermally cracked into ethylene which is 
reacted first with sulphuric acid, then with water, 
with ethyl alcohol as the product. This method is 
being used commercially to produce ethyl alcohol 
with the sulphuric acid being recovered, concen- 
trated, and recycled. . 

Under other conditions when natural gas is the 
raw material the direct conversion, aldol and acet- 
aldehyde condensation methods are of importance, 
Figure No. 2. 


2CH, -CHO —- Aldol—~ +H, —s~1,3-Butylene Glycol 
4-Stage Aldol Process 


-2H,0 








7 
2 Ethyl Alcohol \ -H, 
-2H, 


\ 


2CH3-CHO 





Direct Conversion 





2 
-2H,0 ) 1,3-Butadiene 
0 


~2H, 





e +Ethyl Alcohol / 


2-Stage Acetaldehyde Process 
FIGURE 2 
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—+—-— CRACKED GAS 


COMBUSTION PRODUCTS —>— 


FIGURE 3 


It appears that at the present time alcohol manu- 
factured from natural gas is not being used to pro- 
duce butadiene. However, a plant is now in commer- 
cial production of butadiene from alcohol with most 
encouraging yields using the two-stage method of 
conversion. It is interesting to note that in this plant 
the original design called for the production of al- 
cohol from ethylene as previously indicated. 


Regenerative Furnace Method 


Petroleum Chemicals, Incorporated, has designed 
and built at its Baltimore plant a semi-commercial 
unit for the cracking of hydrocarbons by regenera- 
tive heating and for the separation and purification 
of the olefines produced. This type furnace was par- 
tially developed by Tennessee Eastman Corporation 
under the supervision of Dr. R. L. Hasche® in con- 
nection with the production of acetylene by thermal 
cracking and has been adapted to the production of 
butadiene utilizing heavy naphtha as charging stock, 
and it is reported that a yield of 5.2 weight percent 
of butadiene was obtained, Figure No. 3. 

During the firing cycle, fuel gas and air are fed 
to the pressure burner, Combustion is complete in 
the fire box, the air supply may be closely regulated 
to give practically no excess air and the products 
leave through the stack, steam purges at the end of 
the cracking, and firing cycles prevent contamina- 
tion of the product. The vaporized feed at about 
500° F. is mixed with low-pressure steam and fed to 
the furnace. Cracking is effected over the carborun- 
dum checker work, previously brought to heat in the 
firing period, and the cracked products on leaving 
the furnace are cooled by means of direct water 
sprays to about 130° F., then conducted to concen- 
tration and purification apparatus. 

The development of the modern regenerative fur- 

nace is not only of importance as a possible method 
of butadiene production from condensate, but offers 
a splendid method by which by-product ethane-pro- 
pane mixtures may be cracked to ethylene, propy- 
lene and benzene mixtures. These raw materials are 
of importance in the manufacture of aviation fuel 
and this subject will be discussed herein. 
_It is reported that the operation of the regenera- 
tive furnace is superior to the commercial method 
of tubular cracking when overall yields of desirable 
unsaturated hydrocarbons are of importance. 


Carbon Black 


The development of synthetic rubber and its in- 
creased production is being accompanied by in- 
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creased production of new types of carbon black 
essential in compounding procedures. In the past, 
natural gas has been the raw material in the produc- 
tion of channel blacks required in compounding natu- 
ral rubber, and this raw material continues to supply 
the newer types of carbon black, i.e., furnace and 
thermatomic blacks which are required in compound- 
ing synthetic rubber. 

The necessity of increased production of furnace 
and thermatomic blacks may be explained by a dis- 
cussion of the properties of carbon black when com- 
pounded with natural and synthetic rubber, Chart 1. 

With crude rubber available, channel blacks were 
satisfactory for blending purposes in automobile tire 
manufacture, Carbon with the smallest particle size 
and with a maximum of heat generation and abra- 
sive resistance would be the hardest. Increased par- 
ticle size is accompanied by decreased heat genera- 
tion and abrasive resistance. In addition it should 
be noted that yields of carbon black are a minimum 
with the fine particle size, increasing to a maximum 
with increasing particle size up to a certain point 
and then decreasing with the maximum particle size 
in channel operations. From these grades of channel 
black a suitable black would be obtained to give 
maximum wear resistance to various size tires in 
which the geometric shape had pronounced effect 
upon heat-transfer conditions. This suggests that the 
larger, softer, particle-size black with decreased 
abrasive resistance was necessary in large truck and 
bus tires to give an overall maximum wearing prop- 
erty while the hard, smaller-size black was preferable 
in the manufacture of normal-size automobile tires. 

With the advent of synthetic rubber, changes in 
carbon-black production and blending were immi- 
nent. This, in part, was brought about because syn- 
thetic rubber has a low tensile strength, necessitat- 
ing the use of carbon black in greater amounts and 
in certain portions of the tire and tube where hereto- 
fore it was not used. 

In addition, synthetic rubber does not bounce to 
the same extent as natural rubber, resulting in a 
greater portion of energy being converted into heat. 
These conditions dictate that heat generation be 
kept to a minimum by increasing particle size and 
decreasing hardness and abrasive resistance to im- 
part an overall maximum wearing quality to syn- 
thetic-rubber products. To obtain these softer blacks, 
processes other than the channel must be employed 
and today large quantities of this material are being 
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CHANNEL BLACK 


FURNACE BLACK 


THER MATOMIC LAMPBLACK 


CHART 1 


manufactured by the furnace and thermatomic 
methods. 

In the furnace process, natural gas is burned un- 
der carefully controlled conditions with definite pro- 
portions of air to give the quality of black desired. 
The products are piped from the furnace to cyclone 
and electrical precipitation apparatus where the black 
is recovered and prepared for shipment, In general 
the efficiency of this process increases with increased 
particle size with yields of from 3 to 20 pounds per 
1000 cubic feet of gas against a yield of from 1 to 5 
pounds in the channel process, Figure No. 4. 

Soft blacks may also be manufactured by therm- 
atomic cracking operations, In this method carbon- 
aceous vapors or gasses are heated to a decomposi- 





tion temperature by external heating with or without 
air in the forming chamber. 

These blacks with their great range in properties 
have allowed for the development of a suitable 
blending material for our relatively new types of 
synthetic rubber, not only imparting comparative 
abrasive and wear resistance when compared with 
natural rubber but marked increased resistance to 
aging and tear resistance together with chemical 
inertness. 


Aviation Gasoline From Derivatives 


Aviation gasoline continues to maintain the great- 
est interest in petroleum operations and too much 
emphasis cannot be placed upon the many available 
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methods and raw materials by which our supplies 
of aviation gasoline may be supplemented. With the 
ever-increasing demand for aviation gasoline, to- 
gether with the critical shortage of new materials 
and decreasing crude reserves, available quantities of 
natural gasoline and condensate become of extreme 
value when their synthesis into aviation fuels is 
investigated. 

The participation of the natural-gasoline industry 
in the production of aviation fuel needs no introduc- 
tion; the economics and practicability of the use 
of natural gasoline is verified in that at the present 
time 30,000 barrels per day are going into the manu- 
facture of 87-, 91- and 100-octane fuel, and by the end 
of 1943 this figure will approach 70,000 barrels per 
day. In addition it is estimated that approximately 
175,000 barrels per day of natural gasoline and con- 
densate are going into motor fuel, and a considerable 
portion of this may be made available for aviation- 
fuel production. The imminent shortage of petro- 
leum products must not be construed as being accom- 
panied by a shortage of natural gasoline and con- 
densate. On the contrary, sufficient raw materials 
are available and this amount may be increased by 
producing proven condensate reserves. New equip- 
ment will be.required to produce and stabilize the 
desired amounts of natural gasoline but the overall 
new material requirement is very small when com- 
pared to that amount required to drill new wells, 
transport and prepare a similar quantity and type of 
hydrocarbon raw material from petroleum. 

In processing natural gasoline and condensate, 
modern methods of stabilization, isomerization, de- 


hydrogenation, polymerization, hydrogenation and 
alkylation may be employed, Chart 2. 

The value of natural-gasoline blending agents now 
in commercial production, including isopentane, is 
well known but with more exact specifications for 
super fuels, together with the current picture of 
critical material and crude oil, any new blending 
agent possessing superior blending qualities is of 
importance. Under these conditions the great possi- 
bilities of catalytic and thermal conversion of rela- 
tively pure light hydrocarbon fractions into base 
stocks and the processing of these stocks into super 
aviation blends must not be underestimated, As pre- 
viously stated, the thermal cracking of by-product 
propane and ethane, in regenerative furnaces, into 
ethylene, propylene and benzene is of importanc. 
Ethylene with isobutane, natural or isomerized from 
normal butane, has in.the past produced neohexane, 
a super blend, The future may see the same raw 
materials, ethylene and isobutane, producing super 
blends of still greater value. Propylene and benzene 
are now being alkylated to produce cumene, a super- 
rich-mixture blend, and in addition cumene may be 
thermally cracked to give a 50 percent yield of 
styrene for synthetic-rubber production. 


Explosives 


The use of natural gas as a raw material in highly 
efficient proceses requiring a minimum of new crit- 
ical construction materials has made possible im- 
mense production of explosives. By modern methods 
of oxidation and cracking, natural gas may be con- 
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Flow sheet illustrating processes related to production 
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of aviation gasoline from natural gasoline derivatives. 
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Table I. NITRO COMPOUNDS 


ie. i ee 


Natural Gas 





Amronia Nitrate 


Nitric Acid 


Mixed Acids 





t t 


Propellants 


High Explosives 


Intermediate Boosters 








Smokeless Powders 
Cordite 





Y 
Detonators and Fuses 


Trinitro toluol, TNT 
Dinitro toluol, DNT 
Amatol, TNT and 

armonium nitrate 
Explosive D, Picric Acid 


Tetranito Methyaniline 
Trinitro Aniline, TNa 
Hexanitro diphenylamine 


and ammoniuz picrate 


Nitro Vannite 
Penthrite 
Nitrostarch 
Nitrosugars 


Nitroglycerine 


Trinitroanisol 


Nitroisobutylglycerine 


trinitrate 


verted into the basic raw materials from which our 
modern explosives may be synthesized. 

Woodward‘ has discussed the significance of am- 
monia in wartime in detail and lists various nitrogen 
compounds used in modern warfare which are de- 
rived from ammonia. The oxidation of ammonia 
yields nitric acid and this acid with ammonia yields 
ammonia nitrate. With these base materials explo- 
sives are prepared which are being used in great 
quantities for charging airplane bombs, shells and 
other projectiles, Table 1. 

In the snythesis of ammonia, of the gases used 
the most expensive and difficult to obtain is hydro- 
gen. Today approximately half of the emergency 
synthetic ammonia is prepared with hydrogen ob- 
tained from natural gas by the steam conversion 
process. 

In the steam-conversion process the initial re- 
forming is carried out in a radiant-type downflow 
furnace, gas-fired, maintained at a temperature of 
1600° F. The gas to be processed, plus steam, is 
passed through tubes packed with catalysts, Figure 5. 
The reaction taking place in this stage is as follows: 

CH, + H:O ~ CO-+ 3H: 

In this stage approximately atmospheric pressure 
is maintained in the system, The gases are then con- 
ducted to a converter where additional steam is 
added and at a temperature of 850° F. with another 
type catalyst, the production of hydrogen is com- 
pleted: 

CO + H:0 > CO. + H: 

The gas is then cooled and conducted to the gas 

holder before being compressed. The analysis of this 
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gas, at this point in the system, is reported to be 
roughly 78 percent hydrogen, 20 percent carbon 
dioxide, and 2 percent unconverted hydrocarbons 
and other gases. It is extremely important that the 
natural gas used in this process be free of any sul- 
phur compounds, such compounds resulting in cat- 
alyst poisoning. 

The gas can be scrubbed of its carbon dioxide 
content and the scrubbing medium revivified should 
hydrogen of 97 percent purity be required. However 
for the ammonia synthesis one volume of nitrogen 
with 3 volumes of hydrogen are required and this 
ratio may be obtained by bubbling the hydrogen 
mixture through liquid nitrogen, thereby supplying 
the desired nitrogen and attaining purification in 
one step. 

Natural gas may be partially oxidized with air and 
the hydrogen-nitrogen mixture purified. However 
this method does not supply the required amount 
of hydrogen and must be supplemented by pure 
hydrogen obtained from another source. 

Synthetic ammonia is not only of importance in 
the production of explosives, in addition it is used 
as a fertilizer base, rubber accelerator and in the 
preparation of nitroparaffins. 

The exploitation of nitrated products of aromatic 
hydrocarbons has resulted in the production of some 
of our most powerful explosives such as TNT. It 1s 
very possible that future exploitation of the nitro- 
paraffins may produce explosives of such a nature 
that natural gas may develop into a still more valu- 
able source of explosives than at present. 

Benzene and toluene are valuable war products 
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FIGURE 5 
Hydrogen from natural gas by conversion process. 


and may be produced by thermal cracking of lighter 
hydrocarbons; hexane and heptane fractions may 
also be catalytically reformed to these materials. 

The raw materials required for the production of 
explosives, i.e., synthetic ammonia, toluene, etc., are 
not only of importance in wartime but future peace- 
time needs® should see a steady increase in the pro- 
duction of these and similar type raw materials with 
developments in chemical processing, chief of which 
may be the plastic industry. 


The great technologic developments in hydrocar- 
bon chemistry have made possible the production of 
many war products in quality and quantity to suc- 
cessfully supply our armed forces. Products like silk 
and rubber, which cannot be obtained from their nat- 
ural sources, are now being replaced by synthetic 
rubber, plastic goods and synthetic fibers. In addi- 
tion, the rapidly expanding plastic industry supplies 
goods to replace critical consumer products requisi- 
tioned for war purposes. In these operations natural 
gas and natural gasoline supply ever-increasing quan- 
tities of hydrocarbon raw materials which are of 
great value in the war effort. 


Conclusion 


The processes stated herein, in part, represent 
some of many processes which are now in commer- 
cial operation or awaiting commercial development. 
these processes reflect a much higher field of utiliza- 
tion for natural gas and natural gasoline other than 
as a fuel and source of energy and tends to dictate 
that their true value will rightly be recognized by 
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the petroleum industry in the near future. These 
developments offer the petroleum industry new fields 
and processes by which it may put to efficient use 
a portion of its product which heretofore has received 
little attention. It should be remembered that these 
developments have come during wartime when the 
success of a process depends on the availability of 
raw material used by the efficient use of critical 
material required by the process. This condition 
appears to suggest that the majority of these proc- 
esses are economically sound and the return to peace 
will see them established as permanent factors in 
national economy. Constant vigilance on the part of 
the petroleum industry relative to the great potential 
possibilities of natural gas and natural gasoline will 
not only materially aid in the production of war 
products required by our armed forces but will place 
this industry in a most advantageous position to 
convert to the production of the immense quantities 
of synthetic consumer goods which will most assur- 
edly come with the return to peace. 
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Operating Features of the 
Katy Gas Cycling Plant 


FRANK G. NOBLE 
Humble Oil & Refining Company 


as trends in the design of most gas cycling 
plants have been toward the installation of plants 
with large gas processing capacity, usually 100 to 
£00 million cubic feet of gas per day. Considerable 
study was given to the proper size plant to produce 
the Katy gas field, and it was concluded that a plant 
of the oil absorption type with a processing capacity 
of 275 million cubic feet of gas per day would permit 
economical processing of the gas over a period of 30 
to 40 years. 

The plant is designed to process 275 million cubic 
feet per day of gas from the producing wells, recov- 
ering 80 percent of the potential butanes and practi- 
cally all of the pentane and heavier hydrocarbons. 
Approximately 235 million cubic feet per day of wet 
gas will enter the four high-pressure absorbers op- 
erating at 1800 pounds per square inch. The absorber 
residue gas, with a volume of around 210 million 
cubic feet per day, is to be returned by the gas 
engine-driven compressor units to the injection wells. 
The remaining plant capacity is utilized in the proc- 
essing of gas for delivery to two sales gas transmis- 
sion systems. The rated capacity for delivery to gas 
sales is approximately 52 million cubic feet per day; 
however, the absorption equipment is sized to accom- 
modate a reasonable overload in order to handle peak 
gas sales demands. 

The plant at rated capacity is expected to recover 
approximately 7500 barrels per day of total products. 
Stabilization and storage facilities are provided for 
the separation of (1) butanes, (2) 250° F. end-point 
gasoline, and (3) heavy distillate, as separate prod- 
ucts. The expected production is 1661 barrels per day 
of butanes, 2689 barrels per day of gasoline and 3164 
barrels per day of naphtha and distillate. 


Field System 


The gathering system is designed to take the unit’s 
gas from 15 producing wells, 3 of which are dual 
completions. The lines are sized for a maximum daily 
production of 20 million cubic feet each from the edge 
wells, 25 million cubic feet each from the other single- 
sand completions, and 40 million cubic feet from dual 
completions. To allow for future production from the 
weaker and lower-pressure wells in the upper sands, 
the lines are designed for a pressure drop of 200 
pounds, assuming 2200 pounds per square inch at 
the plant and 2400 pounds per square inch at the 
well meter settings. The gathering system is de- 
signed for a working pressure of 2700 pounds per 
square inch at 130° F. 

Each producing well is equipped with a meter set- 
ting for metering the gas produced from each sand. 
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Tue Katy Gas Field, located approximately 40 miles west 
of Houston, is situated principally in the southeastern corner 
of Waller County with its outer limits extending into the 
southwestern corner of Harris County and the northeastern 
corner of Fort Bend County, Texas. 

in 1939, negotiations were begun with the parties having 
interests in the Katy gas field for unitization of their prop- 
erties with the view of installing a cycling plant to process 
the produced gas and reinjection of the residue gas. Agree- 
ments of interested parties regarding basic contracts for the 
project operation were completed by May, 1941. 

After completion of these basic contracts, immediate plans 
were drawn for installation of a gas-cycling plant, the pur- 
pose of which, in addition to the above operations, is to 
recover the essential products of butanes, gcsoline, and other 
hydrocarbon fractions. 

It might be of particular interest to discuss briefly some 
of the features of the plant design and operations as to 
methods employed in handling the high-pressure gas, ex- 
tracting the desired butanes, processing of gas for gas 
sales, the unusual arrangement and operation of the steam 
system, as well as other design features. 

This paper was presented before the Spring meeting of 
the Southwestern District, A. P. |. Division of Production, 
Houston, April 30, 1943. 











For the lower-sand wells there is a single-wing casing 
and tubing connection with 2-inch adjustable chokes 
for controlling the flow. For the upper-sand single- 
completion wells the casing is connected by a double 
4-inch wing, and the tubing by a single wing, and the 
tubing by a single-wing connection, equal in size to 
the tubing. Each wing has an adjustable choke for 
controlling the production rate. For dual-completion 
wells the well head connections are the same as for 
the upper-sand wells. 

The system for returning gas to the injection-wells 
is planned so that reasonable distribution control 
may be maintained. Control of the gas cycling “pat- 
tern” will necessitate variations in gas-injection rates 
to the various wells during the period of operations. 
The injection field lines are designed so that approxi- 
mately 50 miilion cubic feet could be delivered to 
each injection weli with a maximum pressure drop 
of 100 pounds between the compressors and the 
injection-well heads. Of this pressure drop, about 25 
pounds is due to line losses at the plant, expansion 
bends, meter setting, and well-head connections. 

A comparison was made of the merits of individual 
lines between the plant and the injection wells as 
against a large line from the plant to each end of the 
field with laterals to each injection well. It was found 
in this particular case that, for a given pressure drop, 
the individual lines had about 25 percent more capac- 
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ity, required approximately 250 tons less steel, and 
resulted in a lower installation cost. 

The injection field lines are 754-inch OD (0.625 
inches wall thickness) pipe. The meter setting and 
pipe within 125 feet of the injection well are 63-inch 
OD (0.718 inches wall thickness) pipe. All piping is 
designed and constructed in accordance with the 
ASA Code for High-Pressure Piping, using Grade B 
seamless pipe. Each injection well has two 4-inch 
casing and one 24-inch tubing connection with a 
check valve installed on each well-head connection. 
The field lines are securely anchored at each end and 
between each expansion bend provided in the line. 
Expansion bends are also installed at the well head 
to provide for expansion in the well casing. The 
injection system is designed for a working pressure 
of 3500 pounds per square inch at 175° F. 


High Pressure Gas System Within Plant 


Figure 1 illustrates the essential features of the 
plant process design and is to be referred to in illus- 
trating the various systems involved. 

The producing wells, at an average flow rate of 
25 million cubic feet per day each, have a pressure 
at the well head of approximately 2450 pounds per 
square inch and a flowing temperature of 165° F. 
The wet gas arrives at the plant at a pressure of 
2200 pounds per square inch and a temperature 
around 135° F, The gas, to be processed in the high- 
pressure absorbers and handled through the com- 
pressor unit for reinjection to the producing forma- 
tion, is first cooled in the high-pressure cooling coils 
located in the cooling tower. Such cooling reduces the 
gas temperature from 135° to 90° F. at inlet plant 
pressure. After cooling, the gas is delivered to the 
1800-pound system through two headers and pres- 
sure-reducing regulators which control the absorber 
and compressor suction pressure at 1000 pounds per 
square inch. Before introducing the gas into the four 
1800-pound absorbers, it is passed through two 
separators operating in parallel to remove the liquid 
formed by previous cooling and pressure reduction. 
The discussion of this liquid flow will follow under 
“Condensate Flash and Process System.” 

Gas from the separators operating at 1800 pounds 
per square inch is next delivered and equally dis- 
tributed to four absorbers operating in parallel. Suffi- 
cient absorption oil contacts the gas for the extrac- 
tion, at this point, of 84 percent of the butanes. The 
residue gas is then passed through two scrubbers in 
parallel operation where any entrainment or large 
quantity of liquid that might be carried overhead 
from the absorbers, due to mechanical “upset,” will 
be automatically collected and drained. The gas then 
goes into the compressors for delivery to the injec- 
tion wells. All gas volumes referred to in this discus- 
sion are at a pressure base of 14.7 pounds per square 
inch, absolute, and 60° F. temperature. 

The compressor unit has seven 800-horsepower 
compressors, each machine consisting of two double- 
acting horizontal compressor cylinders directly con- 
nected to an 8-cylinder power engine operating at 
330 rpm, The compressors are installed to deliver 
210 million cubic feet per day of high-pressure ab- 
sorber residue gas to the injection system and wells 
at a suction pressure of 1800 pounds per square inch 
and a discharge pressure of 3000 pounds per square 
inch. A closed-jacket cooling-water system is pro- 
vided for the unit, the make-up water being con- 
densed steam from the power plant system. The 
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jacket-water coolers are of the closed shell-and-tube 
type and are arranged with a by-pass and necessary 
control equipment to maintain the desired jacket- 
water temperature. A 100-horsepower electric motor- 
driven centrifugal pump circulates the required 
quantity of jacket-cooling water. 


Salcs Gas System 


Facilities for supplying the high-pressure residue 
gas for sale to the two gas transmission systems 
located in the field center primarily around the 
operation of two 800-pound sales gas absorbers and 
the 600-pound high-pressure reabsorber. A stream 
of the wet gas from the field is withdrawn upstream 
from the high-pressure gas coolers and reduced to 
800 pounds per square inch by means of an instru- 
ment-operated control valve. Due to pressure drop, 
the temperature of the gas will be lowered from 
135° F. to approximately 80° F. A heater is installed 
in the line to prevent hydrate formation at low 
temperatures, The gas, along with the liquid formed 
by pressure reduction, is next delivered to the sales 
gas separator where the liquid is removed and the 
gas passed to the two sales-gas absorbers operating 
in parallel. Sufficient absorption oil contacts the inlet 
gas to extract approximately 79 percent of the bu- 
tanes. The residue gas, after leaving the absorbers, 
goes to a 600-pound operating pressure reabsorber 
and with the recompressor discharge vapors, the 
total gas from this stop-tank then passes through 
control equipment and into*the sales-gas systems. 
The control scheme of the system is such that either 
constant gas volume or constant pressure may be 
maintained on one of the gas systems, while gas 
delivery to the other system is designed for constant 
pressure only. A primary pressure-reducing regu- 
lator on the high-pressure inlet wet gas floats on the 
line so as to maintain 800 pounds per square inch 
on the sales-gas absorbers regardless of the varia- 
tions in sales gas deliveries. 


Reabsorption System 


One of the major problems encountered is the 
design of a process employing a pressure in the 
primary absorbers of 1800 pounds per square inch 
is the proper removal of the tremendous quantities 
(approximately 16,000 mcf. per day) of methane and 
ethane dissolved in the rich oil from the absorbers. 
The most practical method of eliminating these un- 
desirables, and yet retaining butanes, is by stage 
reduction of pressures and reabsorption of the 
desirable hydrocarbons. Careful consideration was 
given in the design to selection of the optimum pres- 
sures for these flashes and reabsorptions. As a result, 
the rich oil from the 1800-pound absorbers combines 
with that from the sales-gas absorbers and is flashed 
successively at 600, 200 and 35 pounds per square 
inch. The flashed gases are contacted at respective 
pressures in the reabsorber for the desired butane 
retention. The residue gas from the high-pressure 
reabsorber is delivered to the sales-gas system. The 
residue gas from the intermediate-pressure reabsorber 
is used for plant fuel, any excess being recompressed, 
cooled and delivered to the sales-gas system. The 
residue gas from the low-pressure reabsorber sup- 
plies fuel for the boilers and direct-fired heaters, It is 
not necessary under the above system of rich oil 
flashes and reabsorptions to design for a high percent 
butane extraction in any of the reabsorbers. The 
favorable result is in that the rich-oil feed to the 
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still system contains a minimum of dissolved methane 
and ethane hydrocarbons. 


Condensate System 

A separate system is provided for processing the 
liquid formed by retrograde condensation and sepa- 
rated from the gas in the 1800-pound and 800-pound 
sales-gas separators. It may be of interest to point 
out several of the factors which influence the selec- 
tion of this design. 

1. To eliminate possible future difficulties with 
salt water of other contamination of the absorption- 
oil system. 

2. To relieve the steam-stripping loads on absorp- 
tion-oil stills. 

3. To permit partial operation of the plant when 
units of the absorption plant are shut down. 

4. To give added flexibility for varying the end- 
point of the gasoline product. 

The liquid separated in the 1800-pound inlet-gas 
separators is flashed into the sales-gas separator, 
operating at 800 pounds per square inch. This per- 
mits reabsorption of the flashed gases at optimum 
pressure and reduces the quantity of field wet gas 
required to supply the sales-gas demands, The 800- 
pound separator liquid is further flashed in stages 
to 600, 200 and 35 pounds per square inch, the flashed 
gases going to the previously mentioned reabsorbers 
operating at these respective pressures. In this man- 
ner, all of the flashed vapors are properly processed 
in the reabsorption system for the retention of the 
desirable butanes. The liquid from the low-pressure 
condensate flash tank is delivered by pump through 
heat exchangers, a preheater, and into the condensate 
still operating at 45 pounds per square inch. Sufficient 
stripping steam is introduced into the base of the 
still to effect the removal of all the 250° F. end-point 
and lighter hydrocarbon fractions, the overhead va- 
pors passing through a condenser where approxi- 
mately 90 percent condensation is obtained. External 
reflux is returned by the reflux pump to the top of the 
still for the desired end-point control of the overhead 
product, while the net overhead product is intro- 
duced as liquid into the vapor stream from No. 1 
still, just upstream of the final-product condensers. 
The product from the base of the condensate still is 
heat exchanged against the feed material and then 
delivered to storage as gasoline-free distillate. 


Distillation System 


The primary purposes of the distillation system 
are to process the rich oil from the absorption unit, 
remove the desired gasoline fractions, and provide a 
well stripped heavy absorption oil for recirculation 
to the absorption system. To accomplish these, it is 
necessary to operate a two-still system. The No. 1 
still, operating at 90 pounds per square inch, is 
designed to remove the 250° F. end-point gasoline 
product from the rich oil. This is accomplished by 
pumping the rich oil from the absorption system 
through heat exchangers and direct-fired heaters to 
bring the temperature level to 530° F. Sufficient 
stripping steam effects the removal of the desired 
overhead fractions while a hot reflux controls the 
Sasoline final boiling point. The liquid condensed 
from the overhead of this still provides the raw 
charge to the stabilizers. 

Oil leaving the base of- the No. 1 still contains 
hydrocarbons boiling between 250 and 500° F. The 
Yo. 2 still, operating at 5 pounds per square inch, 
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receives this oil feed for further processing at ap- 
proximately 500° F. Sufficient stripping steam re- 
moves the heavy hydrocarbons and gives control on 
the initial boiling point of the absorption oil from 
the bottom of the still. The stripped absorption oil 
is next pumped through the heat exchangers and 
final oil coolers and to the various absorbers. The 
overhead product is condensed and delivered to 
storage with the bottoms from the condensate still. 

The absorption oil for the sales-gas absorbers and 
the high-pressure reabsorbers is withdrawn as a side 
stream from the main high-pressure lean-oil pump. 
The pump for delivering the oil to these absorbers is 
a 1900-horsepower steam-turbine-driven centrifugal 
unit. It is designed to handle a normal load of 1340 
gmp., 250 gpm. being withdrawn at 800 pounds, 
while 1090 gpm. is pumped to the four high pressure 
absorbers operating at 1800 pounds per square inch. 
The total absorption-oil circulation for the plant 
amounts to 1673 gallons per minute of 36 degree 
API-500° F.-initial-boiling-point-oil. 


Stabilization Unit 

The stabilization unit is designed to produce two 
finished products. They are (a) a mixture of butanes, 
with or without propane, and (b) a butane-free speci- 
fication end-point gasoline. These products, in addi- 
tion to the heavier fractions from the distillation 
system, constitute the plant’s total production. 

The stabilizer scheme followed in the plant design 
is similar to the arrangement of most stabilizer 
installations. However, the depropanizer unit has one 
particular feature which is seldom found in other 
plants of this nature. The raw gasoline feed material, 
containing a small quantity of methane and ethane 
hydrocarbons, is pumped into the depropanizer op- 
erating at 285 pounds per square inch. Practically 
total condensation is obtained on the overhead mate- 
rial of propane and lighter hydrocarbons upon cooling 
this stream for reflux. 

A turbine-driven triplex repressuring pump with 
285 pounds suction pressure and 3400 pounds dis- 
charge pressure will handle all excess reflux, thus 
permitting the return of this material as a liquid 
into the discharge header of the main gas com- 
pressors and hence to the injection wells. This meth- 
od of operation affords a saving in’ investment as 
well as the elimination of a recompressor, thereby 
reducing the operating expenses. 

The liquid from the depropanizer reboiler, con- 
sisting of the butanes and heavy hydrocarbons, is 
next fractionated in the debutanizer column. Here 
the butanes are removed as an overhead specification 
product, while the final gasoline is withdrawn as 
a bottom product. The butanes are condensed and 
transferred to two 5000-barrel spherical tanks for 
storage while the gasoline fraction is cooled and 
delivered to three 5000-barrel spherical storage tanks. 


Steam and Power System 


Humble Pipe Line Company has a pump station 
located on the plant site to handle deliveries of the 
plant products to the Baytown plant of Humble Oil 
& Refining Company. The butane product is pumped 
to the Satsuma-East Texas gasoline line through 
17 miles of 4-inch pipe. The gasoline and heavier 
products are pumped through 9 miles of 4-inch pipe 
line to the Raccoon Bend Pumping Station. 

The steam and electric system for the Katy Gas- 
Cycling Plant is quite unusual as compared with that 
encountered in most plants of this nature. During the 
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preliminary discussions of the plant design, it was 
decided to use steam and electrically-driven centri- 
fugal pumps where practical. The plant process re- 
quired approximately 95,000 pounds of steam per 
hour at 250, 105 and 15 pounds per square inch pres- 
sure, and an electric power and lighting load of 
1740 kw. 

Comparisons were made of the various combina- 
tions of steam and electric drives for the different 
services and combinations of condensing and non- 
condensing steam plants operating at 250 and 600 
pounds per square inch steam pressure. These com- 
parisons included installation and operating costs 
and trial heat balances. 


After analyzing the various power schemes, the 
most attractive was the generation of steam at a 
pressure of 600 pounds per square inch, generating 
the required electrical load by back pressure-steam 
turbine-driven generators, and staging the steam 
pressures down through the plant so that the total 
steam required for the generator drives balanced 
the requirements for process heating, stripping, and 
pump drives. 

A brief discussion of the steam system will illus- 
trate the principal features of interest. Figure 2 shows 
the arrangement in the power plant, while Figure 3 


details the methods of utilizing the steam in the. 


distillation system. 


To meet the processing requirements of steam, 
three 700-pound working pressure boilers are in- 
stalled. Each boiler is designed to produce 50,000 
pounds per hour steam at 600 pounds pressure and 
675° F, temperature. The boilers are of the integral 
furnace type, completely water walled, and equipped 
with forced and induced draft fans with stub stacks. 


For the calculated electrical load of 1,740 kw., there 
are installed two 2,000-kw., 440-volt, 3-phase, 60- 
cycle, 3600 rpm. turbo-generators. The turbines op- 
erate at 600 pounds inlet steam pressure and throttle 
to 250 pounds back pressure. Normally, two boilers 
and one turbo-generator will be operated. 

Steam from the 600-pound header is used to drive 
the generator and boiler-feed pump turbines, the 
exhaust pressure from these turbines being main- 
tained at 250 pounds per square inch. The exhaust 
steam at 250 pounds per square inch is next utilized 
in the distillation unit process for Heating, stripping 
and driving certain pumps. The steam as utilized in 
these services is all condensed and returned to the 
deaerating heater for feed to the boilers, An elevated 
surge tank maintains constant make-up water to the 
heater and any excess water'overflows to the storage 
tank. The pumps at the storage tank are operated 
automatically to maintain proper water level in the 
surge tank, while a float-operated switch controls the 
operation of the make-up evaporator to maintain 
constant water level in the tank. 

There are three dual-drive centrifugal feed-water 
pumps, operating at 3550 rpm. each, driven through 
a flexible coupling by a 150-horsepower motor at one 
end and by a steam turbine at the other end. 

An automatic regulating valve in the steam line 
to the three turbines divides the power input to the 
pumps between the turbines and motors for the 
purpose of controlling the steam pressure in the 
250-pound exhaust header. 

_ Complete automatic combustion control equipment 
is installed on each boiler for maintaining pressure, 
forced draft, furnace draft and induced draft. 

The distribution and utilization of the steam from 
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the boiler house at a pressure of 250 pounds per 
square inch is one of the most interesting systems in 
the plant. Approximately 56,450 pounds per hour 
of steam is required for driving the various pumps 
in the distillation system while 36,450 pounds per 
hour are utilized in heating in the stabilizer reboilers, 
the condensate-still preheater and reheaters. A steam 
demand of approximately 25,000 pounds per hour at 
a pressure of 105 pounds per square inch is required 
for stripping in the No.1 still and condensate still. 
The turbines driving the fat-oil pumps and the de- 
propanizer charge pump are of the back-pressure 
type, exhausting into 105-pound steam header. The 
steam from the make-up evaporator goes into this 
header. The 105-pound steam is next used in stripping 
as illustrated. The quantity of stripping steam re- 
quired at 15 pounds per square inch is 12,700 pounds 
per hour, To provide this steam, the turbines driving 
the hot lean-oil pump and recompressor exhaust into 
a steam header operating at 15 pounds per square 
inch. The pressure in the 15-pound steam header is 
controlled by means of a pressure-reducing regulator 
from the 105-pound system. Sufficient regulating and 
relief-valve equipment is installed to prevent exces- 
sive pressure in any of the steam headers during 
either partial or full-load operation. 


The centrifugal oil pump, delivering absorption 
oil to the high-pressure absorbers, is driven by a 
2000-horsepower steam turbine operating at 3600 
rpm. The inlet steam is at a pressure of 250 pounds 
per square inch, while the turbine exhaust steam is 
piped into a 2800-square-foot surface condenser op- 
erating under four inches mercury back-pressure. The 
exhaust steam from the turbine driving the liquid 
repressuring pump along with any excess steam from 
the 15-pound steam header is also introduced into 
this surface condenser. The condensate from the hot 
well of the condenser is returned by pump to the 
deaerating heater in the power plant. 


The condensed steam from the various units of 
distillation equipment is returned to a steam con- 
densate filter and separator system where any trace 
of oil or contamination will be removed and the 
condensate returned by centrifugal pump to the de- 
aerating heater located in the boiler plant. 

This method of operation assures practically total 
return of condensed steam for feed to the boilers. 
The expected make-up requirement is less than 5000 
pounds per hour. 


Electrical 


The main switch board located in the power plant 
is of the dead-front, metal enclosed type with draw- 
out circuit breakers and interconnecting bus struc- 
tures for the control of the underground system rated 
at 440-volt, 3-phase, 3-wire, 60-cycle current. Main 
generator and feeder-panel breakers are electrically 
operated with the distribution-panel breakers being 
manually operated with inverse time delay trip and 
several are equipped with shunt electric trip. 


Two sets of underground cables are run in separate 
fiber ducts buried in concrete to separate bus ducts in 
the switch houses located near the cooling tower, 
distillation unit pump building and the compressor 
building, each set being protected by a circuit breaker 
in the power house. In order to insure continuous 
operation of these essential units, half of the motor 
load at each center will be on the breaker located on 
distribution board “A” and half of it on board “B.” 
Motor load in the power plant is divided in the same 
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manner. The system is balanced so that the entire 
load is almost exactly equal on the two feeder 
breakers. 

Each motor at load centers has an explosion-proof 
push button near it. Standard line starters and circuit 
breakers are located in the switch houses. 


Plant Safety Features 

The necessity for providing safety devices in an 
average gasoline plant is obvious. In a large high- 
pressure cycling type plant, it is of utmost impor- 
tance to give particular attention to safety features. 
The safety arrangements although sometimes very 
simple, act as guards to warn of trouble, and also to 
protect the equipment against damage. There are 
many safety features of interest in the Katy plant, a 
few of which will be briefly discussed. 

1. Emergency high pressure gas control system: in 
order to protect the plant in case of some failure in 
the high-pressure-gas system, piston-operated plug 
valves are installed on both the producing and injec- 
tion lines at the plant boundary. These valves are 
operated from a series of manually-operated control 
stations strategically located in the plant operating 
area. Such operation will shut off the incoming and 
outgoing gas, as well as shutting down the com- 
pressor unit. At the same time, another piston- 
operated valve will open to permit the blowing down 
of the high-pressure gas within the plant to a flare 
stack located on the south boundary of the plant yard. 

2. Protection of direct-fired heaters: The direct-fired 
heaters have both a hand-operated steam snuffing 
system and an emergency snuffing system, which 
may be operated in case of tube failure or fire. As a 
protection against the loss of oil flow through the 
heaters, which may happen in the event the rich-oil 
pump fails, the fuel gas will automatically be shut 
off, thus reducing the hazard of coking up the heater. 
A third feature is that a failure of fuel-gas supply 
will automatically close the fuel regulator which 
must be manually reset, thus eliminating a fire 
hazard. 

3. General alarm system: In order to warn the plant 
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operator of trouble in the system, an arrangement of 
alarm whistles is installed on the various vessels 
requiring special attention against certain adverse 
operating conditions. However, if the problem is 
beyond the operator’s control, another set of safety 
controls will automatically shut down the major 
mechanical equipment, thus insuring protection 
against damage. 


Cooling Water System 


In a cycling plant of usual design, having the 
capacity of the Katy plant, the quantity of cooling- 
water circulation would be approximately 20,000 
gpm. By a careful balance of heat requirements and 
equipment installation, the Katy plant requires only 
14,000 gpm. This reduction is a result of balancing 
the cooling loads for the closed shell-and-tube type 
condensing and cooling equipment against the cool- 
ing required for the atmospheric cooling sections 
located in the base of the cooling tower. Approxi- 
mately 14,000 gpm. is required over the coils in the 
cooling tower. The water in passing over these coils 
increases in temperature from 85 to 95° F. This 95° 
F. water is then pumped in parallel flow through the 
shell and tube equipment of (1) Engine Jacket Water 
Coolers, (2) Exhaust Steam Condenser, (3) No. 1 


_ Still Primary Reflux Condensers, and (4) No. 2 Still 


Primary Reflux Condensers. The water, after passing 
through these units, is delivered over the top of the 
cooling tower for distribution and reduction in tem- 
perature from 115 to 85° F., thus completing the 
cycle of water flow. 

Raw water for the plant make-up is supplied from 
water wells in the plant yard. A 500-gpm. pump 
delivers water from the water wells to a 3000-barrel 
settling tank. This: make-up water, in its route to 
the cooling tower, is utilized for cooling in the low- 
pressure reabsorber intercooler and various other 
minor cooling duties required in the power and dis- 
tillation unit equipment. The raw water supply is 
also connected to the plant camp and to all fire 
systems. . 
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Diethylene Glycol Absorbent 


For Hydrate Removal 


re of entrained moisture and water va- 
por from natural gas is being successfully and inex- 
pensively accomplished by a large utility company in 
a small specially designed semi-automatic plant em- 
ploying diethylene glycol as an absorbent. The gas is 
produced from a formation carrying large quantities 
of water around the edges of the field and in the 
lower sections of the zone, which causes all of the 
fuel to be wet in the sense that excessive water vapor 
is suspended or absorbed. Pipeline drips between the 
dehydrating station and the wells in the field accum- 
ulate and remove condensate and free water, but are, 
in themselves, not adequate to fully condition the gas 
for pipe-line transmission. 

To prepare the pipe line to receive the dehydration 
plant, a section was removed and replaced with a 
master gate and a by-pass manifold which includes 
the absorption-column piping. The column acting as 
the absorber has sufficient baffles and bubble plates 
to insure adequate contact between the gas and the 
absorbent. The flow of gas is conventional, entering 
the base of the column and passing out at the top, 
both inlet and outlet being served by short lines to 
prevent excessive use of pipe and fittings. A direct- 
connected outside-mounted float cage and control 
valve maintain a level of the absorbent in the column, 
perhaps one third the distance from the base to the 
top, so that a turbulent contact can be obtained be- 
tween the gas and the diethylene glycol. 

A reconditioning unit for 
the absorbent it located in 
the extreme corner of the 
plant yard to remove the 
heating element as far as 
practicable to insure great- 
er safety. The unit con- 
tains two major parts, the 
heater and the fractionating 
column. The heater is a 
tubular-equipped furnace 
fired by two burners with 
the interior piping arranged 
to permit the water laden 
absorbent to flow up and 
across to the outlet con- 
nected to the stripper, or 
fractionator. The fraction- 
ator is a small, short col- 
umn mounted on a support 
of piping welded to saddles 
at the top upon which the 
base of the column is set: A 
concrete foundation sup- 
ports the column and sup- 
porting members. The tem- 
perature required to sepa- 
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rate the water absorbed by the glycol is controlled by 
a thermostat with the actuating element installed in 
a thermometer well a few feet below the water-vapor 
outlet, reacting to admit more or less fuel to the 
heater as the temperature varies, but actually holds a 
constant temperature on the column above the inlet 
from the heater. Due to the wide difference of the 
boiling point of water and diethylene glycol, the only 
means of losing absorbent is by mechanical carry- 
over. To reduce any hazard of waste, a small line with 
a double manifold is installed to permit reflux to be 
pumped to the top of the column which is effective 
in that a choice of two points is available, the use of 
either being governed by tests of the water conden- 
sate from the overhead line to determine its glycol 
content. Diethylene glycol has a great affinity for 
water and is miscible in any proportion, but readily 
separated by the application of heat. 

The water-free diethylene glycol flows from the 
base of the stripping column to a surge tank. Pumps 
to handle the absorbent are set in a small steel build- 
ing between the surge tank and the reconditioning 
unit and are electrically-driven centrifugal units 
equipped with controllers which are set to maintain 
a constant flow of the absorbent to the absorption 
column. Since the volume of gas obtained from the 
wells is practically constant, the unit requires little 
attention after it has been placed in operating equi- 
librium. 





Dehydration plant using diethylene glycol to remove water vapor from gas. 
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Developments in the Analysis 
Of Hydrocarbon Gases by Means 
Of Adsorption Fractionation 


NELSON C. TURNER, Frick-Reid Supply Corporation 


Before the annual meeting of the Natural Gasoline Association of America, Dallas, April 14, 1943 


: rapid technological advance in recent years 
of the natural-gasoline and other industries working 
with light hydrocarbons has brought with it an in- 
creased demand for more precise methods of analysis 
of these light-hydrocarbon mixtures. 

Present methods of analysis rely almost entirely 
on low-temperature fractionation which requires, in 
order to obtain reproducible results, a highly skilled 
operating technique which is not available in every 
laboratory. Furthermore, low-temperature fractiona- 
tion requires as a cooling medium either liquid air or 
liquid nitrogen which is not easily obtained in many 
sections of the country. It was these difficulties 
which prompted this investigation of another poten- 
tial method of light-hydrocarbon analysis. 

An analysis of this type can logically be separated 
into three different steps, which are more or less 
independent, The first and probably the most com- 
plex is that of the separation of the mixture into its 
individual components. The second step is the identi- 
fication of those components by measuring some 
characteristic physical property. The third step is 
the measurement of the quantity of each component. 

The procedure described below has accordingly 
been divided into these three steps. 


Separation 

Separation of hydrocarbons is most commonly ac- 
complished by means of fractional distillation, that 
is, the sample is liquefied and then distilled in a frac- 
tionating column. Reflux in the column is obtained 
by condensing a portion of the overhead product 
with some low-temperature cooling medium such ds 
liquid air or liquid nitrogen. 

Generally speaking the separation of the compo- 
nents of a mixture by means of fractional distillation 
depends upon the fundamental requirement that at 
any point in the system where two phases are in 
. equilibrium the composition of one phase must differ 
from the other. In the ordinary fractional-distillation 
process one of these phases is a liquid and the other 
a vapor, but separation by fractionation is not neces- 
sarily restricted to processes involving only vapor- 
liquid equilibrium. Separation is at least theoretically 
possible when any two phases in equilibrium differ in 
composition. For example let us consider the equi- 
librium existing in a system containing two or more 


98 {140} 


hydrocarbons and activated charcoal. We have here 
what we may call an adsorbed phase whose compo- 
sition differs markedly from the unadsorbed phase 
with which it is in equilibrium. It should, therefore, 
be possible by some means or other to take advan- 
tage of this difference in composition of the adsorbed 
and unadsorbed phase to effect a complete separation 
of the hydrocarbon components of the system. 


Using this principle we can, mentally at least, con- 
ceive of a fractionating device perfectly analogous to 
the conventional liquid-vapor type fractionating col- 
umn ; if instead of condensing the reflux we had ad- 
sorbed the overhead vapor in activated charcoal and 
returned the charcoal to the top of the column where 
by some purely hypothetical means it could be made 
to flow down through the column, maintaining equi- 
librium with the ascending vapors. The reboiler in the 
column instead of merely boiling liquid would be used 
to drive all of the adsorbed material from the char- 
coal, which could be then ejected from the base of 
the column. The actual mechanical difficulties in 
carrying out such a process are obvious. We have, 
however, been successful in utilizing this principle 
in an apparatus which differs considerably from the 
conventional fractionating column in actual physical 
arrangement. The fundamental difference lies in the 
fact that we make no attempt to mechanically move 
the charcoal, but shift the mass of hydrocarbons and 
the means of heating instead. This is illustrated in 
Figure 1 which shows diagrammatically four stages 
in the process of separation of a two component mix- 
ture, such as for example methane and ethane. 

Stage No. 1 shows the approximate distribution of 
the two components immediately after being intro- 
duced into the bottom of the column. The methane is 
represented by means of circular symbols and the 
ethane by means of crosses. It will be noted that the 
methane has penetrated through to the top of the 
column while the ethane has not penetrated more 
than half way up. Methane is present throughout 
the entire length of the column but decreases some- 
what in concentration in the lower section. The 
ethane increases in concentration somewhat near the 
bottom of the column, but does not exist in a pure 
state at any point. 

Stage No. 2 shows the changes in composition at 
various levels when heat has been applied at the 
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base. The whole body of hydrocarbons has been 
driven up the column a short distance. If we consider 
only the relative change in position of the hydro- 
carbon body and the charcoal bed, we may see that 
the upper portion of the column, which contained 
only charcoal saturated with methane, is available 
as reflux and this reflux is moving downward relative 
to the position of the heater and the zone of hydro- 
carbons containing both components. It will also be 
noted that this zone which is common to both com- 
ponents has narrowed somewhat and an area con- 
taining pure ethane has appeared just above the 
heater. 

Stage No. 3 shows the separation at a still more 
advanced state. Attention should be called to the 
mercury reservoir attached to the heater, which al- 
lows a column of mercury to flow into the column 
and fill all space below the heater to prevent any 
down-flow and readsorption of the gases. 

Stage No. 4 shows practically complete separation 
between the methane and ethane. The zone contain- 
ing both components has narrowed into insignificance 
and as the heater continues to progress up the col- 
umn a well defined break point will occur when the 
ethane reaches the top. 

For purpose of clarity the actual portions of the 
column as shown in Figure 1 are considerably altered. 
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The actual column is approximately 6 feet long. The 
inside diameter at the bottom is approximately %4- 
inch and the column is tapered to an inside diameter 
of approximately 3/16-inch at the top. We have found 
that this tapering considerably increases the sharp- 
ness of separation, due apparently to the fact that the 
zone between two adjacent components, which con- 
tains both components, reaches a small but finite 
minimum thickness which is independent of the diam- 
eter of the column. Thus, by gradually reducing 
the diameter of the column we are able to reduce the 
total quantity of components which still remains as 
a mixture. This quantity is negligible when ex- 
pressed as a percentage of the components being 
separated. 

The circumferential fins shown on the column in 
Figure 1 all have the same outside diameter and 
these fins serve two purposes. First, they increase 
the rate of heat transfer between the heater and the 
column and, second, they serve as a seal between the 
heater and the column, which prevents convection 
air currents from passing up between the heater and 
the column which would tend to heat the column 
considerably above the heater. We have found that 
the sharpest separation is obtained when the zone of 
heating is highly localized. 

For simplicity, we have confined the discussion 
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so far to the separation of two components. How- 
ever, we have encountered no difficulty in separating 
the components of a gas sample containing all of the 
paraffin hydrocarbons up to and including hexane. 
Well defined break points occur between iso- and 
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FIGURE 2 ' 


normal butane, as well as between iso- and normal 
pentane. The general principle of separation does not 
differ from that described for the two component sep- 
aration. As the sample is driven up through the char- 
coal bed, the hydrocarbons tend to divide themselves 
into bands, each band containing a single component. 
The order of separation is with few exceptions the 
same as the order in which the separation would be if 
made by liquid-vapor fractionation. 


Identification 


Since at no time during the process of separation 
do we have the lighter hydrocarbons in a true liquid 
state, we are unable to measure their boiling point 
and hence cannot use this physical property as a 
means of identifying various hydrocarbons as they 
come off the column. We are thus forced to seek some 
other readily determined physical property which is 
characteristic of each individual hydrocarbon to be 
. used as a means of identification. For this purpose 
we have found that thermal conductivity is quite sat- 
isfactory and this property is rather easily measured 
and is readily adaptable to automatic recording. 

The general arrangement of the thermal conduc- 
tivity cell is shown in Figure 2. The cell consists of 
four small chambers, each containing a platinum re- 
sistance wire. Two of the chambers are filled with air 
which serves as a standard of comparison. The other 
two chambers contain the gas whose thermal con- 
ductivity is to be measured. The gas from the column 
does not pass directly through these chambers since 
inevitable variations in the rate of gas flow produces 
erroneous results in the measurement of thermal con- 
ductivity. One end of each chamber is connected into 
the main gas stream and the change of gas in the cell 
chambers is dependent entirely upon diffusion. The 
electrical hook-up of the four resistance wires follows 
the Wheatstone bridge arrangement as shown. The 
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balancing of the circuit is accomplished by means of 
a standard recording potentiometer, thus when the 
thermal conductivity of the gas in the two chambers 
changes the resistance wires change in temperature 
and consequently in resistance. This throws the cir- 
cuit out of balance which is automatically restored 
by the potentiometer. The position of potentiometer 
is recorded continuously on a strip chart. A different 
reading being obtained on the potentiometer for each 
hydrocarbon passing through the thermal conduc- 
tivity cell. The clock mechanism ordinarily used to 


.drive a recording potentiometer has been removed 


and a chart-driving mechanism has been substituted, 
which controls the chart movement as a function of 
a volume of the gas coming from the top of the col- 
umn. This chart drive will be described in more detail 
further on in this paper. The gas chambers of the 
thermal conductivity cell are provided with a man- 
ually-operated valve arrangement so that air can be 
introduced into those two chambers as a means of 
periodically checking the calibration of the thermal 
conductivity measuring system. 


Quantitative Measurement 


The gas stream after leaving the thermal conduc- 
tivity cell passes into the metering device illustrated 
in Figure 3. This “volumeter” consists essentially of 
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FIGURE 3 


a glass bell inverted under water contained in a 
larger glass cylinder. Gas‘ enters the bell through 
the center tube and collects in the top, depressing 
the water in the bell and, also, in the inverted siphon 
side-arm attached to the top of the bell. When the 
water level is depressed to the bottom of the inverted 
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siphon side-arm, gas breaks through and discharges 
into the outer cylinder. The water level in the bell is 
then restored to its original position near the top. 
Each time the bell discharges, the water level in the 
outer cylinder changes slightly and breaks an elec- 
trical contact between the water and an electrode 
fused into the outer cylinder. The interruption of this 
electrical circuit, operating through a relay, ener- 
gizes a solenoid operated ratchet in the recording po- 
tentiometer moving the chart one increment. The in- 
crement of measurement between each discharge of 
the bell is approximately 4 ml. The device has been 
checked against known volumes of gas and an ac- 
curacy greater than one-fourth of 1 percent is consis- 
tently obtained. The accuracy of the apparatus is not 
impaired by variations of the rate of flow between 
0 and 30 ml. per minute. 


Operation 

A simplified flow diagram of the entire apparatus 
is shown in Figure 4. The sample of gas is introduced 
through the flow meter into the bottom of the col- 
umn. The flow meter is used to estimate the quantity 
of sample taken. The best quantity to use depends 
somewhat on the nature of the gas, ordinary dry 
natural gas requires about a 5-liter sample. After 
the sample is introduced, the sampling stop-cock is 
closed and the one leading to the mercury reservoir 
is opened. A single switch on the panel board starts 
the operation which from this point is fully auto- 
matic. The pulling of the switch turns on the heater 
which remains stationary until the temperature 
reaches 750°F. At this point the elevating mechanism 
goes into operation and the heater gradually rises at 
a predetermined rate which was set on the instrument 
panel before the apparatus was put into operation. 
This rate is such that the heater travels the entire 
length of the column in about 8 hours. On reaching 
the top of the column the heater remains stationary 
for 20 minutes, during which time hydrogen is intro- 
duced in the top of the column to act as a purge for 
the thermal conductivity cell, volumeter and connect- 
ing tubing. At the end of this time the heater returns 
to the bottom of the column at an accelerated rate. 
Also, the mercury level in the column returns to the 
bottom. Hydrogen follows the receding mercury and 
is present in the column when the next sample is 
charged in. ; 

This hydrogen is generated in a small electrolytic 
cell incorporated as part of the apparatus and derives 


0 


its energy from rectified 110-volt AC current. Gas 
leaving the top of the column during the distilling 
period first passes through a small graduated con- 
densate separator. This separator together with the 
thermal conductivity cell and volumeter are all en- 
closed in a thermostatically-controlled air bath held 
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at 104°F. At this temperature all hydrocarbons light- 
er than hexane pass through the system as vapors 
and are measured as such. Hexane and heavier hy- 
drocarbons collect in the condensate separator where 
they are measured as a liquid. The coiled tubing be- 
tween the condensate separator and the thermal con- 
ductivity cell serves as a heat exchanger bringing the 
gas from the column to the same temperature as the 
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air bath, thus assuring a constant temperature of the 
gas entering the thermal conductivity cell. 

Figure No. 5 is a copy of a complete chart recorded 
from the analysis of dry natural gas. A large portion 
of the methane line has been taken out in order to 
make a cut of more printable proportions. The small 
plateaus are caused by the intermittent movement 
of the chart due to the fact that the volumeter meas- 
ures the gas increments of about 4 ml. The passage 
of each increment from the volumeter trips the chart 
driving mechanism causing it to move up a small but 
definite distance. 

We are tabulating below a list of hydrocarbons 
which we have included so far in samples to the 
columns. Those hydrocarbons shown in brackets rep- 
resent groups where we were unable to obtain any 
apparent separation or where separation was too in- 
definite to be of quantitative value. 

Air n-Butane 
|So-Butyien 


Methane 1-Butylene 


Carbon Dioxide ihe ag 
Butadiene 


Ethylene 
Ethane 


iso-Pentane 
n-Pentane 


{propane 
Hexane 


Propylene 
Iso-Butane 


Table 1 shows a series of analyses in which check 
runs were made on identical samples. It will be noted 
that the maximum deviation in percentage of one 
component does not differ in the check analysis more 
than 0.69 percent. The average deviation for all analy- 
ses shown is 0.155 percent. 


The work thus far has been largely confined to 
mixtures of hydrocarbons containing nothing heavier 
than hexane. Analysis of mixtures containing known 
quantities of hexane have demonstrated that this hy- 
drocarbon can be adsorbed in the column and quanti- 
tatively recovered in the distillation. Similar runs 
made with samples containing known quantities of 
heptane and heavier hydrocarbons show that these 

—$—$— i, 
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Check Analysis of Two Types of Hydrocarbon Mixtures 





DRY NATURAL GAS 





SAMPLE No. 2 


Second Devia-_ 
Run Run Run tion 


SAMPLE No. 1 
Second 





First First 





86.45 . 86.70 86.81 
8.93 J 8.83 8.75 
3.29 K 3.14 3.12 
1.23 ; 1.21 1.20 

0.10 I 0.12 0.12 


Av. 0.036 | 100.00 | 100.00 























100.00 





COMMERCIAL BUTANE 





SAMPLE No. 4 


Second | Devia- 
Run tion 


SAMPLE No. 3 


Second | Devia- 
Run tion 





First 
Run 


First 
Run 





0.04 4.34 4.41 0.07 
22.17 21.48 0.69 20.76 ° 0.38 
71.11 71.64 0.53 72.84 i 0.41 

2.03 2.15 0.12 2.06 . 0.04 


100.00 | 100.00 | Av. 0.34 100.00 Av. 0.22 


4.69 4.73 


























heavier hydrocarbons cannot always be completely 
distilled from the column. The charcoal used in all of 
these, however, was full 40-minute activity. Prelim- 
inary experiments indicate that the retentivity of the 
charcoal can be reduced by the deposition of salt on 
capillary surface of the carbon so that hydrocarbons 
as heavy as decane can be quantitatively removed. 
The work on this phase of the problem is still in 
progress and it is too early to draw any final conclu- 
sions, but the results so far indicate that we will have 
no difficulty in handling mixtures containing hydro- 
carbons as heavy as decane. The highest boiling hy- 
drocarbons which can at present be actually separated 
are pentane and hexane. Thus, hexane and heavier 
hydrocarbons will be determined as a single group. 
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R. C. ALDEN, Phillips Petroleum Company 


Before the Annual Meeting of the Natural Gasoline Association of America, Dallas, April 15, 1943 


A, THIS time, with isobutane so much in the 
forefront, some explanation should be given for 
choosing to discuss normal butane. With the advent 
of butane isomerization processes, isobutane and nor- 
mal butane are becoming almost synonymous. If, as 
some seem to think, there is to be a shortage of iso- 
butane, attention must then be focused on normal 
butane. It is further of significance to note that the 
tremendous refinery uses of C, hydrocarbons is 
bringing about a definite problem in motor-fuel vola- 
tility. Propane as a substitute for butane in motor 
fuel is under serious consideration in many places. 
All of these trends provide incentives for natural- 
gasoline manufacturers to increase C, extraction at 
natural-gasoline plants. Normal butane may become 
as important as isobutane has already become. 
Referring to the processes for the manufacture of 
aviation gasoline from light hydrocarbons it is char- 
acteristic of them that a large portion of their invest- 
ment and critical-material use is for the fractionation 
of the light hydrocarbons. The deisobutanizer or “bu- 
tane splitter” is a substantial part of the investment 
in butane-isomerization plants, in alkylation plants 
and in codimer plants. Thus any natural-gasoline 








manufacturer who is seriously considering a “butane 
splitter” for the segregation of field isobutane should 
also study the amplification of his project to include 
at least butane isomerization and perhaps alkylate or 
codimer production. 

To illustrate the point made in the preceding para- 
graph simplified flow diagrams of four process. ar- 
rangements are shown in Figure 1. In each case, C, 
and lighter from natural gasoline is the entire feed to 
the system. 

In these four diagrams each succeeding one is 
identical to its predecessor except for the addition of 
one or more operations. The sizes of the various 
units, of course, will depend on the successive opera- 
tions. 

In Figure 1 the solid flow lines represent the 
simple case of the segregation of isobutane from na- 
tural gasoline C,’s and lighter. Equipment require- 
ments are a “butane splitter” and a depropanizer. 
The operation segregates the feed into three streams; 
isobutane, normal butane and propane and lighter. 

The dashed flow lines in Figure 1 represent the 
flow diagram for the addition of a butane-isomeriza- 
tion unit to the system previously described. To the 
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equipment has been added an isomerization unit to 
which is fed normal butane from the “butane split- 
ter” and whose output is added to the feed of the 
“butane splitter.” Obviously, the columns will have 
to be increased in size, but the fractionation steps 
are the same. In this operation two products are 
made, isobutane and propane and lighter. 


It is a rare thing for an adequate olefin-bearing 
stream to be available to a field natural-gasoline sit- 
uation. The crossed flow lines in Figure 1 represent 
the addition of an isobutane cracker to the equip- 
ment already provided. All or a portion of the iso- 
butane from the depropanizer is fed to the isobutane 
cracker. In the cracker the isobutane is cracked to a 
depth of 20 to 30 per cent. The C,-C, content of the 
cracked gas is ideal for feed to a codimer plant or 
mixed with uncracked isobutane is ideal feed for an 
alkylation unit. In the event neither of these units is 
installed the product should be of interest to refiners 
with alkylation or codimer facilities. 


As a final step, the circle lines in Figure 1 show 
flow for the addition of an alkylation or codimer unit. 
In the case of a codimer unit all the isobutane from 
the depropanizer would be charged to the isobutane 
cracker. In the case of an alkylation unit only a por- 
tion goes to the isobutane cracker. The effluent of 
the conversion unit passes to a debutanizer whose 
kettle product is the alkylate or codimer. The over- 
head C,’s and lighter is fed to the “butane splitter” 
(or to the depropanizer ot to the conversion unit 
feed or to any combination of these three). 

Of particular interest in this sequence of flow dia- 
grams is that portion of Figure 1 which shows the 
isobutane cracker, since this provides an olefin-bear- 
ing stream for subsequent conversion operations. The 
flow diagram for this operation together with the 
flow for the codimer plant is shown in somewhat 
greater detail in Figure 2, which is self-explanatory. 

Phillips Petroleum Company has had in operation 
for five years a plant in which isobutane is thermally 
cracked to produce propylene and isobutylene. The 
cracking unit consists of a gas-fired furnace contain- 
ing an all-welded coil of 4-inch OD by 34-inch ID 


TABLE 1 
isobutane Cracking—Operating Conditions and Products 
(Furnace with Two Parallel Coils) 





Total Isobutane Feed (gallons per day) 
Pressure at inlet (Ib. per sq. in. gage) 
Pressure at outlet (Ib. per sq. in. gage) 


Temperatures °F. : 
urnace inlet (after heat exchange) 
Outlet of Convection Sections 
Outlet of Radiant Sections 


Feed Compositions, Weight percent: 
CsHe and lighter 
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18-8 chrome nickel alloy tubing having an aggre- 
gate length of 2511 feet. 

Operating temperatures have been in the range 
1200°F to 1350°F; usual flow rates have been from 
75,000 to 125,000 gallons of isobutane per day; and 
pressures have been in the range 60 to 80 pounds per 
square inch, gauge. 

Conversion of isobutane per pass through the 
cracking coil has been approximately 25 percent. UI- 
timate yield of isobutylene per 100 pounds of iso- 
butane destroyed has been about 50 pounds. In addi- 
tion about 25 pounds of propylene have been ob- 
tained, making the total yield of useful olefins 5 
pounds per 100 pounds of isobutane cracked. A con- 
siderable quantity of hydrogen is also produced. 

The isobutane cracker is simple in design and 
operation, and requires a relatively small amount of 
critical materials for its construction. 

For most efficient operation, the isobutane used 
for olefin production should be pure. However, the 
presence of normal butane and lighter hydrocarbons 
in an aggregate amount of the order of 10 percent or 
less will not seriously affect the cracking operation. 

Normal butane is the hydrocarbon most likely to 
occur as an impurity. Since normal butane is some- 
what less stable than isobutane, it is decomposed to 
a greater extent than is isobutane in a given time at 
a fixed temperature. The decomposition products of 
normal butane are principally hydrogen, methane, 
ethylene and propylene. Only about 12 percent of the 
normal butane cracked reacts to form normal buty- 
lenes. In most present applications, butylenes are 
more useful than propylene or ethylene. Consequent- 
ly, normal butane should be kept at as low a concen- 
tration as possible. 

Propane cracks to form principally propylene, 
ethylene, methane and hydrogen. It is much less re- 
active than the butanes, and acts substantially as a 
diluent when present in small amounts in isobutane 
being cracked. Since ethane and methane are even 
less reactive than propane, they, also, may be con- 
sidered as diluents of the isobutane if they are pres- 
ent in small amounts. The principal objection to pro- 
pane, ethane and methane as impurities in cracker- 
feed isobutane is that they increase the size of the 
cracking and separation equipment without yielding 
compensating amounts of useful products. 

Pentanes plus heavier compounds should not be 
permitted in the cracker-feed isobutane in a concen- 
tration greater than 1 or 2 percent. These heavier 
compounds crack much more readily than butane and 
lighter hydrocarbons, and some of their decomposi- 
tion products tend to degrade rapidly into tars and 
coke. 

Olefins in the cracker-feed isobutane will crack to 
yield olefins of lower molecular weight and other 
products. They will also polymerize thermally, but . 
this reaction is affected by the concentration of the 
olefin. Butylenes may be present in the isobutane to 
the extent of about 2 percent without noticeably in- 
creasing the coke and tar formation. Propylene and 
ethylene can be tolerated in somewhat larger per- 
centage because of their greater stability. 


If sulfur compounds are present in the cracker- 
feed isobutane they will crack and undergo other re- 
actions similar to those of hydrocarbons. Sulfur 
will consequently be found in the olefinic products. 
Since most applications of isobutylene and propylene 
require them to be substantially free of sulfur com- 
pounds, it will usually be found desirable to free iso- 
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butane of sulfur compounds before using it for crack- 
ing stock. 

Table 1 shows typical feed and product composi- 
tions for the isobutane-cracker, when operating in 
conjunction with a polymerization (or codimer) unit. 
The composition of the product C, and C, is suitable 
for charging to a polymerization (or codimer) unit 
as shown in Figure 1 and in some detail in Figure 2. 
With uncracked isobutane added the product C, and 
C, is ideal as a feed stock to an alkylation unit as 
shown in Figure 1. 

It is of importance to consider the post-war possi- 
bilities of going the extreme route on the flow dia- 
gram shown in Figure 1 where isomerization, iso- 
butane cracking and alkylation are put into practice, 
assuming that butanes extraction has been raised to 
well above 90 percent and all the butanes are pro- 
cessed to produce alkylate. Under these circum- 
stances it is estimated that the blend of butane-free 
natural gasoline and alkylate would have a Reid 
vapor pressure well under 10 pounds and an ASTM 
octane number unleaded of about 80. If in the course 
of developing the full wartime potential of the situa- 
tion, facilities were installed for the segregation of 
normal and isopentane, means would be at hand for 
controlling vapor pressure and anti-knock character- 
istics over a considerable range. It is therefore evi- 
dent that these newer operations provide a means 
either now or in the future for the natural-gasoline 
manufacturer to become a motor-fuel manufacturer. 


There are, of course, many other process possi- 
bilities for the natural-gasoline hydro-carbons. The 
writer has presented the most simple ones partly to 
simplify the matter but more importantly because 
the things here discussed are almost entirely covered 

































in pre-Pearl Harbor literature and in issued patents. 
Nevertheless, the comparatively simple processes de- 
scribed here serve to illustrate the new importance 
of normal butane. 

It should be stated that there is not an easy road 
to the wartime installation of such process steps in 
natural-gasoline situations. Of paramount impor- 
tance to the war effort is the accomplishment of the 
necessary results with the minimum expenditure of 
critical materials, transportation, time and man- 
power. Basically the problem is to find adequate 
supplies of isobutane and olefins to manufacture the 
required quantities of alkylates, Olefins often can be 
made in increased quantities by revising refinery 
operations. Normal butane for isomerization is 
abundantly available at refineries. Where conversion 
facilities already exist there are many possibilities of 
raising production by the elimination of bottlenecks. 
All of these things must be taken into account before 
“ground-up” proposals can receive serious considera- 
tion. 


On the other hand, the writer has seen each suc- 
cessive estimate of the requirements for aviation 
gasoline higher than its predecessor. There has been 
no recession. It is probable that as long as the war 
lasts the requirements will continue to increase. To 
be forehanded, natural-gasoline manufacturers should 
be developing projects for consideration by govern- 
ment agencies. In the meantime no greater service 
to the war effort can be performed than to take every 
step to increase deliveries of normal butane and iso- 
butane as relatively pure materials or as mixed bu- 
tanes or in natural gasoline to refineries that have 
facilities for converting these materials to 100-octane 
gasoline or to synthetic rubber. 
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A Nomographic Chart for the Design of Floor Beams 
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The draftsman sometimes finds it necessary to design or to investi- 
gate the design of beams. He may do this by means of the accom- 

nying nomographic chart. The author designed this chart for use in 
ight construction work and has found it very useful for rapid calcula- 
tion as well as for checking. 

To illustrate the use of this chart, let us design a uniformly loaded 
beam, 19 feet long, carrying a load of 1300 pounds per foot. The 
allowable unit stress is 20,000 pounds per square inch. 

On the chart, draw a straight line connecting the 19-foot point on 
line L with the 1300-pound point on line W. This will intersect line M 
and line R at points which give us the values of shear, moment and 
beam size as follows: 


< hope ...12,300 pounds 
52,800 week AE 


If the allowable unit stress were 15,000 pounds instead of 20,000 
used above, the shear and moment values would remain the same, but 
a heavier beam would be required. 

The new beam size is found by adding to the M scale a length 
equal to the distance, measured onthe auixiliary “Scale for unit 
stresses other than 20,000 psi,’ from 20 to 15 

In the above problem, adding the length obtained from the auxiliary 
scale to the point first found on the M line, gives us the required 
beam size—a 14 / 34. 
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Gas Analysis by Means of the 


Mass Spectrometer 


O. L. ROBERTS, The Atlantic Refining Company 


Before the annual meeting of the Natural Gasoline Association of America, Dallas, April 14, 1943 


ly THE early stages of the natural-gasoline indus- 
try the charcoal and the compression tests were suffi- 
cient for arriving at the value of casinghead gas and 
also for determining the general design of gasoline 
plants. As time went on it was recognized that more 
information relative to the composition of the gas 
was required; particularly when special narrow-boil- 
ing fractions were to be made. In the future the refin- 
ing industry will no doubt require that the natural- 
gasoline manufacturer know still more about what 
his product contains. 

A resume of the efforts to develop analytical tech- 
niques will not be presented but it will suffice to say 
that there is need for better techniques. It is the pur- 
pose of this paper to discuss the application of the 
mass spectrometer to the analysis of both gas and 
liquid hydrocarbons. The discussion will consist of : 

A. General principles of operation of the instru- 
ment. 

B. What the instrument must do to make quanti- 
tative analyses possible. 

C. Several examples of mixtures which have been 
analyzed by the mass spectrometer. 

Time will not permit a discussion of the details of 
the electrical circuits, the analyzer tube, the record- 
ing system, the gas-inlet system, and the methods of 
computations. Furthermore, the disclosure of these 
details can be made only in accordance with the 
secrecy orders which surround them. 


Principles 


It is familiar fact that the path of an electric cur- 
rent is surrounded by a magnetic field which is cre- 
ated by the current itself and that the path of the 
current will be deflected if this magnetic field is 
acted upon by another magnetic field. It is also a 
familiar fact that an electric current consists of an 
electric charge or charges in motion. If each of the 
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molecules of a mixture of gases is electrically charged 
with a single positive charge and if each of these 
charged molecules are set in motion by virtue of the 
attraction of a nearby negatively charged body, then 
these moving, positively charged molecules or posi- 
tive ions constitute an electric current. If these posi- 
tive ions are made to traverse a path through a mag- 
netic field of uniform strength then each ion will be 
deflected and the amount of the deflection will be a 
function of the mass of the molecule. By this means 
a stream of molecules of different masses can be sep- 
arated according to their mass. 

The reason why these ions of different masses will 
be deflected by different amounts is as follows. Since 
it was assumed that each ion was charged with a 
single positive charge, and since all of the ions are 
being attracted by the same negatively charged body, 


SPECTRA OF PURE HYDROCARBONS 
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the velocity which each ion acquires at the end of a 
given period will depend upon the mass of the ion. 
The lighter ions will acquire a higher velocity than 
the heavier ions. Since these ions in motion consti- 
tute an electrical current, the higher speed or lighter 
ions represent stronger currents than do the heavier 
ions. Consequently, since the strength of the induced 
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FIGURE 3 
Cc: — C, Paraffin, Olefin Synthetic 


FIGURE 5 
C; and C, Paraffins, Cyclics and Aromatics 
Mol Percent 
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magnetic field increases as a function of the strength 
of the current the magnetic field surrounding the 
high speed or lighter ions is greater than in the case 
of the heavier molecules. The interaction forces be- 
tween the externally applied magnetic field and the 
magnetic field surrounding each ion in motion is 
therefore greater in the case of the lighter ions and 
they will be deflected to a greater extent than will] be 
the heavier. 

Figure 1 is a schematic drawing of a mass spectro- 
meter. The gas of unknown composition is admitted 
into chamber (a). A small fraction of the gas is given 
a positive charge due to bombardment by electrons 
which are liberated from a heated filament. The 
energy of the bombarding electrons is high enough 
to break some of the molecules into fragments which 
are also positively charged. The positively charged 
ions are accelerated toward the electrodes (e) and (f) 
and after passing through these electrodes enter the 
semi-circular analyzer tube with a high velocity. 
The externally applied magnetic field deflects these 
positive ions and by varying the electric field ions of 
each mass can be caused to impinge on the collector 
electrode (c). At this point the number of ions which 
reach the collector per unit of time is measured by a 
recording mechanism. The record produced. is a 
series of peaks which are graphical representations 
of the relative amounts of ions of each mass. The 
analysis of the mixture can be determined if the in- 
strument has previously been calibrated with pure 
compounds. For any given hydrocarbon the particu- 
lar fragments formed, and the ratio of the amounts 
of the particular fragments formed are functions of 
the number and configuration of the atoms in the 
molecule. 

It is imperative that the design and construction 
of the instrument be such that the spectrum obtained 
from each component of a mixture be a function of 
the percentage of each component in the mixture. 


FIGURE 4 
C, Paraffin, Olefin, Diolefin Synthetic 
Mol Percent 
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That is to say, the spectrum obtained from the gas 
mixture must be truly a summation of the spectra of 
each component making up the mixture. If X com- 
ponents are present in a mixture the composite mix- 
ture spectrum should be identical with that obtained 
by multiplying each peak in the spectrum of each 
component by its mol fraction and adding the result- 
ing products for each peak. If the construction of the 
instrument does not permit obtaining such a com- 
posite additive spectrum analysis is impossible. 

Figure 2 shows the mass spectrums of several pure 
hydrocarbons. The abscissas represent the mass and 
the ordinates represent amounts of each mass. It 
will be observed that in the case of normal and iso- 
butane, fragments with the same mass are present 
but the proportions of the fragments vary sufficiently 
to make analysis possible. Differences of this sort 
enable isomers of the various hydrocarbons to be 
determined. 

Since the record produced by the instrument fora 
gas mixture is a summation of all of the individual 
components present in the mixture, if the spectrum 
for a pure hydrocarbon is known its contribution to 
the composite gas mixture spectrum can be deter- 
mined. Interpretation of the composite gas mixture 
spectrum involves separating the individual contri- 
butions made by each of the components and deter- 
mining the amount of these contributions. The inter- 
pretation of spectrums obtained from mixtures con- 
taining light hydrocarbons is relatively simple and 
the complexity of the interpretation increases as the 
molecular weight of the hydrocarbons increase. At 
present the mass spectrometer has analyzed mixtures 
containing C, hydrocarbons although not all of the 
C,, C,; and C, hydrocarbons have been determined. 
Before this can be done pure hydrocarbons must be 
obtained for calibration purposes. A 10-component 
mixture containing methane, ethane, ethylene, pro- 
pane, propylene, normal-butane, iso-butane, iso-buty- 


FIGURE 6 
Gasoline + Aromatics—Synthetic 
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lene, butene-1 and butene-2 requires less effort in 
interpretation than would a mixture of 5 isomeric C, 
hydrocarbons. The difference in ease of computation 
lies in the fact that in the first mixture many of the 
components can be determined separately, whereas 
in the latter mixture the determination of the compo- 
sition of the mixture requires the solution of 5 simul- 
taneous equations. In general, an experienced opera- 
tor and computer who is confronted with making gas 
analyses of all types would average about two hours 
per sample. This includes the time of running the 
instrument and computation as well as making check 
determination. Many samples containing hydro- 
carbons from C, to C, inclusive can be analyzed in 
about half an hour. 

The actual quantity of gas needed for an analysis 
is less than one tenth of a cubic centimeter. This is 
ample for several check determinations. 


Examples of Compounds and of Mixtures Which 
Have Been Analyzed by the Mass Spectrometer 


The instrument has been calibrated for the C, to C, 
paraffins and olefins, C,, C,; and C, normal paraffins 
and several of the isomers of each of these hydro- 
carbons, Calibration patterns have also been obtained 
for hydrocarbons such as butadiene, some of the 
acetylenes, benzene, toluene, the xylenes, and some 
of the cyclic hydrocarbons typified by cyclopentane 
and methylcyclopentane. In addition, carbon dioxide, 


hydrogen sulphide, nitrogen, oxygen and hydrogen 
have been studied. 

Figures 3, 4, 5 and 6 shows samples of what can be 
done with the mass spectrometer. The number of 
analyses that have been made to date by the mass 
spectrometer runs into the hundreds and an instru- 
ment has been operated continuously for a 4-month 
period. During the period of continuous operation 
15 to 20 runs a day were made. The runs were made 
during the 8-hour day shift but in order to stimulate 
24-hour operation all the voltages were left on during 
the 4-month period. 

Figure 7 shows the external appearance of the first 
commercial mass spectrometer which is designed for 
and is capable of making quantitative gas and liquid 
analyses. The instrument is automatic as regards the 
control of the currents and voltages, the making of 
the record and the control of the vacuum in the 
analyzer tube. The cabinet at the left contains the 
gas inlet and vacuum control systems, the analyzer 
tube and magnet are in the center. The large cabinet 
at the right contains the power supply, current and 
voltage tabilizers, the spectrum recorder and various 
controls. This equipment is now in use by The At- 
lantic Refining Company at Philadelphia. 
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FIGURE 7 


The mass spectrometer in action is shown being operated at the Philadelphia plant of The Atlantic Refining Company. Seated at the panel 
board is Dr. O. L. Roberts, author; standing, H. F. Wiley, Consolidated Engineering Corporation. 
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Role of Natural Gasoline Industry 
In the 100-Octane Gasoline Program 


BRUCE K. BROWN 


Assistant Deputy Petroleum Administrator, Petroleum Administration for War 


Before the annual meeting of the Natural Gasoline Association of America, Dallas, April 15, 1943 


Boon time to time I have been asked to define 
the scope of activity which the natural-gas and 
natural-gasoline industry should pursue in support 
of the national program to increase the production of 
100-octane-aviation gasoline. The paper which I am 
presenting today is not a comprehensive answer to 
such a question, but I hope that it will provoke inter- 
est and support for a further contribution by your in- 
dustry. to certain specific materials vitally needed in 
this program. 

It has been evident during the past months and is 
becoming increasingly so that production of fighting- 
grade-aviation gasoline will be insufficient to meet 
entirely the growing demands of our armed forces 
unless we redouble our efforts to insure. maximum 
production of all materials and components which 
are necessary or can be incorporated advantageously 
into our fuel-production program. It is unnecessary 
to emphasize to you the importance of fighting-grade- 
aviation gasoline for the successful prosecution of 
the war. 

Fighting-grade-aviation gasoline is made today by 
combining in suitable proportions synthetic or highly 
purified natural components which are selected for 
their desirable individual properties. Production of 
aviation gasoline today is limited by the availability 
of components of suitable quality, particularly the 
synthetic paraffinic type blending agents known as 
alkylate, hydrocodimer, et cetera, and aromatic blend- 
ing agents such as xylene and cumene. Isopentane, 
which is produced in large volumes by the natural- 
gasoline industry, is another critical component, the 
increase in production of which would augment our 
much needed supplies of fighting-grade-aviation fuel. 
Of these critical components the two which are of 
particular interest to us in the present connection are 
alkylate, or the important raw material from which it 
is made; namely, isobutane, and isopentane. : 

Aviation-grade alkylate is the term which has been 
applied to the product obtained by a combination of 
olefinic refinery gases with isobutane in the presence 
of a catalyst. The limitation to our production capac- 
ity of this material at present is the availability of 
isobutane. One barrel of increased production of iso- 
butane can be made ultimately into the equivalent of 
four barrels of additional 100-octane gasoline. It is 
evident, therefore, that perhaps the most important 
contribution to the 100-octane program which can be 
made by the natural-gasoline industry is to increase 
the production of isobutane both now and in the 
future. 

You are all aware of the shortage of critical con- 
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struction materials at the present time for the instal- 
lation of new plants. These materials are needed not 
only for the construction of aviation-gasoline plants 
and rubber plants for components of synthetic rub- 
ber but also for the construction of airplanes, escort 
vessels, tanks, guns, and other highly essential equip- 
ment required for the successful prosecution of the 
war. It is therefore incumbent on each and every one 
of us to insure minimum use of critical construction 
materials for any new plant construction while at the 
same time accomplishing our important objectives. 
This is, of course, a challenge to the natural-gasoline 
industry so far as production of isobutane and iso- 
pentane are concerned, but I feel certain it can and 
will be met successfully through the efforts of the 
industry. 

Two phases of the subject of isobutane and iso- 
pentane shall be stressed particularly by me here in 
this presentation; (1) the real and urgent need at the 
present time for increasing the production of iso- 
butane and isopentane from natural sources employ- 
ing maximum amount of used construction materials 
in obtaining such increase, and (2) a general tech- 
nical description of the isomerization process employ- 
ing normal butane for the production of isobutane. 

With regard to maximum production from exist- 
ing facilities, I should like to urge each of you to 
review your existing plant operations and to submit 
to the Natural-Gas and Gasoline Division of the Pe- 
troleum Administration for War proposals for in- 
creasing the production of isobutane and isopentane, 
with particular emphasis on the time required for 
conversion of existing facilities..I feel certain that 
sufficient outlet can be provided for the isobutane 
and isopentane so produced over an ample period of 
time to permit a reasonable return-on any new capi- 
tal invested and that there will be ample demand for 
the balance of the war for isobutane and isopentane 
of 95 percent purity or higher. We shall be pleased 
to discuss specific details with you as specific pro- 
posals are developed. We urge that all possibilities 
of increasing production this year be exhausted. 

In addition to isobutane and isopentane, the na- 
tural-gasoline industry has available large supplies 
of normal butane which are currently used either for 
fuel or diverted into the motor-gasoline market. How- 
ever, normal butane will also have an important place 
in the war program by a recently developed process 
known as butane isomerization which converts it 
into isobutane. If all available isobutane in this coun- 
try were segregated from refinery gases and natural- 
gasoline-plant gases, there still would be insufficient 
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isobutane to meet the requirements for the aviation- 
fuel program. Isomerization of normal butane, how- 
ever, is the key which unlocks the door to additional 
supplies and considerable experience has already been 
‘gained in the operation of several plants as an inte- 
gral part of the aviation-fuel program. The govern- 
ment has included a considerable number of butane- 
isomerization plants. About 10 of the plants were 
scheduled to be in operation as of April 1, 1943, and 
22 more by the end of this year. The total design 
capacity of these 32 plants is 25,500 barrels of iso- 
butane per calendar day, or an average size plant of 
about 800 barrels per calendar day. The smallest 
plant has a design capacity of 68 barrels per day with 
several below 200 barrels per day. The largest plant 
is rated at 2,850 barrels per day. 

The principal operating difficulty encountered to 
date has been corrosion because of the nature of the 
catalyst, but this and other minor problems are being 
rapidly solved. 

In several cases plant production is exceeding de- 
sign capacity, e.g., one plant designed to produce 500 
barrels of isobutane per day, because of the difficulty 
referred to produced only 200-300 barrels per day dur- 
ing initial operation. However, after minor changes 
had been made, design production was reached and 
then considerably surpassed. Recently this plant pro- 
duced as high as 1,100 barrels per day, and the opera- 
tor expects it to average about 900 barrels per day. 

No definite figures are available for critical mate- 
rial requirements, largely because of the varying en- 
gineering standards in vogue and also because design 
capacity has not been clearly established as yet in all 
cases. The critical material requirements in any cir- 
cumstances appears to be modest. It should be of 
particular interest to natural-gasoline-plant operators 
that a considerable portion of a butane-isomerization 
plant are the fractionating facilities. Thus, if a bu- 
tane “splitter” is under consideration or can be justi- 
fied for any reason enlargement of the project to in- 
clude normal-butane isomerization should also be 
considered. 

A number of butane-isomerization processes or 
variations of the same have been incorporated in the 
government’s aviation-gasoline program. The follow- 
ing is an alphabetical list of those concerns that are 
actively developing, and licensing butane isomeriza- 
tion processes: 

1. M. W. Kellogg Company 

2. Phillips Petroleum Company , 

3. Shell Development Company 
Shell Oil Company ; 

Standard Oil Company of California 
Standard Oil Development Company 
The Texas Company 

. Universal Oil Products Company 

The processes can be placed in two or possibly 
three rough classifications. A highly schematic flow 
eneraes of a typical isomerization process is shown 
eciow : 


mm Lg Catalyst = Stripper |——petscbutanizer|—>) Isobutane } 
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Referring to the sketch, normal butane is passed 
through a chamber containing the catalyst. A care- 
fully controlled amount of promoter is added to the 
butane. The isomerization reaction takes place under 
relatively mild conditions of temperature and pres- 
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sure, and the product from the catalyst chamber con- 
sists practically entirely of isobutane, unreacted nor- 
mal butane, and the promoter. The butanes contain- 
ing the promoter are passed through a stripper which 
removes the promoter. The latter is then recycled to 
the catalyst chamber and the butanes are passed to a 
fractionation column where the normal and isobu- 
tanes are separated. The normal butane is recycled 
to the catalyst chambers, and the isobutane goes to 
product storage. 

In typical butane isomerization operations the per 
pass conversion is 40-50 percent with an ultimate 
yield of isobutane of 90 percent or over, based on the 
normal butane in the feed. 

The charge stock for an isomerization unit should 
consist of relatively pure normal butane. However, 
the presence of propane or isobutane is not objection- 
able, although there is a limiting value on the olefin 
and pentane contents, primarily affecting catalyst life 
and the economy of the process. 

Catalyst life in the neighborhood of 50 gallons of 
isobutane per pound of catalyst has been obtained, 
and in some cases this figure is considerably larger. 
The promoter consumption in most cases is small. 
Operating costs, exclusive of depreciation and roy- 
alty, are expected to be under 1 cent per gallon of 
isobutane produced. 

In October of last year the Office of Petroleum Co- 
ordinator for War, now the Petroleum Administra- 
tion for War, recognizing the importance of isobutane 
in the aviation-fuel program. and that it was a rela- 
tively new process from the operating viewpoint, 
called a meeting of the designers and operators of 
butane isomerization plants. The purpose of this 
meeting was to insure and to speed up the develop- 
ment of butane-isomerization processes. The various 
companies involved responded to this invitation in 
a most generous manner and subsequently have been 
contributing their experience and development in 
butane isomerization to a central body, namely the 
Butane-Isomerization Subcommittee of the Aviation- 
Gasoline Advisory Committee. This subcommittee 
has the assignment of assembling and disseminating 
the available information on butane isomerization to 
all those participating in government-approved iso- 
merization projects. As an example of its functioning 
each operator of a butane-isomerization plant sub- 
mits monthly operating reports to the subcommittee, 
which in turn summarizes the several monthly re- 


ports, and transmits the summaries to all operators 


and designers of butane-isomerization plants. Thus, 
any experience gained in butane isomerization is 
made available to those who can make use of the in- 
formation in speeding up and improving their opera- 
tions, present or prospective, also from time to time 
it is planned to have group meetings of operators and 
designers of these installations to further facilitate 
obtaining the maximum in speed and efficiency. One 
such meeting was recently held in Houston. 

There are definite indications now that the supply 
of isobutane may become critical in the coming 
months. The problem is receiving the most careful 
attention by the Petroleum Administration for War, 
the Aviation-Gasoline Advisory Committee, and 
other agencies. It is certain that it is highly desirable 
and necessary that natural-gasoline-plant operators 
should give early attention to the possibilities of aug- 
menting the supplies of isobutane, keeping in mind as 
stated previously the paramount necessity of using 
the least possible amount of new critical materials. 
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It is important that renewed consideration be given 
to increased extraction and segregation of isobutane 
from natural gas. Also as this discussion has stressed 
the possibilities of butane isomerization in the field 
should be given immediate consideration. It should 
not be overlooked, of course, that the transportation 
aspects of this matter are of the utmost importance 
and, therefore, careful consideration must be given 
to pipe-line, tank-car, and other transportation re- 
quirements for any given project. 

It became evident quite early in the aviation fuel 
program that the diversion of C, hydrocarbons at 
refineries to aviation-fuel manufacture would result 
in many instances in a pronounced sacrifice in quality 
of finished refinery motor fuel from the viewpoint of 
front and volatility. Now that it appears there will be 
a growing need for normal butane to be further di- 


verted to aviation-fuel manufacture, it is definitely in 
order for natural-gasoline manufacturers to give more 
intensive study to the matter of reducing the vapor 
pressure of natural gasoline, wherever there is the 
possibility of diverting the normal butane thus re- 
leased from aviation-gasoline manufacture. 

In conclusion I wish to point out that the indica- 
tions are that we will need thousands of barrels per 
day more of isobutane and substantial quantities of 
increased isopentane if our national aviation-fuel 
program is to keep pace with the requirements of the 
armed forces. This is particularly true of the remain- 
ing critical months of 1943. Every barrel of additional 
isobutane and isopentane which can be brought into 
production this year will mean that additional fight- 
ing aircraft may take to the air and hasten the defeat 
of the Axis forces. 


Dent Remover Does Pipe Face Lifting 


ee the dismantled equipment around the main- 
tenance yard of United Gas Pipe Line Company, 
Shreveport, workmen have fashioned a device which 
removes dents from damaged pipe. It is a portable 
gadget, operated by hydraulic power. 

Essentially the instrument consists of a power 
cylinder, mounted on a shoe whose lower surface is 
curved to conform to the inside diameter of the 
pipe being conditioned. Inside this cylinder works a 
short plunger, packed to withstand high pressure. 
Into the socketed top of the plunger fits the dowel 
end of a forming head, the upper surface of which 


is formed to fit within the circle of the size pipe 
being worked over. 

Around the body of the ram unit is a clamp, on 
one side of which a pipe collar has been welded. For 
work at the edge of a section of pipe, a short handle 
may be screwed into this collar, while for work far 
within a double joint the handle may be made up of 
20 feet or more of pipe. 

Pressure is applied to the ram through a pipe 
entering the base of the power cylinder, the pressure 
being generated through the medium of a high- 
pressure oil gun, such as is normally used for lubri- 
cating the fittings in the lubrication systems of 
trucks and heavy trailers. By using a heavy oil in 
this unit and applying pressure at the end of the 
normal lever furnished for grease-rack work, suffi- 
cient pressure is built up to force the ram out and 
remove even a heavy dent from pipe up to 0.37-inch 
in thickness. The unit is sturdy enough so that, if 
a dent prove hard to remove, pressure can be built 
up within the cylinder and the crushed or distorted 
pipe wall hammered on the outside, directly over the 
ram, and the metal thus aided in flowing back to. 
shape before deformation. 

To release the*unit, after a pipe has been restored 
to former roundness, it is usually sufficient only to 
release the return valve at the pressure unit. If the 
ram does not readily reenter the cylinder with the 
release of pressure, the action can be accelerated by 
rocking the dedenter on the outer end of the bottom 
support, building up pressure enough against the 
lubricant against the plunger to cause it to reenter 
the pressure unit. 

The unit is readily portable, and with short pipe 
sections forming the spotting handle, the entire unit 
may be dismantied and carried in a pick-up truck. 
Two men are normally used with the unit, one to do 
the spotting and watch the pipe, the second to 
operate the handle of the pressure unit; though the 
device is equally serviceable when worked by but 
one man, the affixing of a pedal to the pressure 
handle enabling the sole operator to spot the ram 
and build up pressure to hold it in place while he 
releases the pipe handle and takes over manual 
control of ram pressure. 
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| PRACTICAL HELP 


? non-ferrous : 
refinery equipment 


If you need non-ferrous condenser tubes and tube plates, and 
materials for use in fractionating columns, pressure vessels, heat 
exchanger shells, extractors, evaporators, stills, or similar equip- 
ment for war production—get in touch with Revere. For Revere 
understands many of the problems you are facing, and earnestly 
e wishes to help. Through one or more of these four channels we 
may be able to do so: 


: Revere copper and copper-base alloys. Sound, superior metals 

. produced in a range of compositions and forms meeting the special 

. requirements of war processes. 

f Revere Bimetal. Where war requirements and service conditions 
demand, Revere can supply bonded Bimetal sheets and plate of 

e S.A.E. 1010 carbon steel clad on one or both sides with copper as 

e well as with certain other metals and alloys. 

F Welding technique. Practical assistance in welding which will 

‘ aid in the completion of equipment when needed and insure un- 

‘ interrupted service. 

e Revere Engineering Service. To help Revere customers in the 

3 selection of metals and in methods of fabrication so as to save time, 

d increase output and reduce costs wherever possible. 

h 


| REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 


Sales Offices and Distributors in Most 
of America’s Major Cities 


If you have special problems, send 
us your specifications and full de- 
tails of your requirements. We will 
try to supply an answer promptly. 
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Intelligent Utilization of Our 
Natural Resources 


RAY E. MILLER, Vice President, Hanlon-Buchanan, Inc. 


Address as president of the Natural Gasoline Association of America, Dallas, April 15, 1943 


% MY address last year, I outlined 
the history of our industry in a face- 
tious vein and dwelt on the fact that the 
Natural Gasoline Association of Amer- 
ica had reached its majority. This year, 
as grown men of an industry supplying 
vital fractions for our country’s war 
products, let’s join forces in demanding 
more intelligent utilization of our avail- 
able petroleum hydrocarbons. Let us 
visualize the petroleum industry as made 
up on the one hand of oil and gas wells 
with attendant natural-gasoline and 
cycling plants making available to the 
world markets a wide range of hydro- 
carbon mixtures from natural gas to 
heavy tars. As new fields are opened 
up, Or as conservation equipment is de- 
veloped, the relative percentages of in- 
dividual hydrocarbons made available 
to this market changes from time to 
time. 

Then, on the other extreme of our 
industry, is the market demand which 
also changes from time to time in the 
relative percentage of hydrocarbons 
which it has been educated or developed 
to absorb. 


In between these extremes lies the 
opportunity of the research chemists 
and technologists, the refining and 
cortversion operators, to find methods 
and operate conversion equipment which 
will take all raw products available and 
process them into fractions demanded 
by the developed market. This is true 
conservation and is possible either under 
a free economy or the national economy 
under which we are now operating, re- 
gardless of the terms you may use to 
describe it. 

Under a free economy competition 
between, and price adjustments of, the 
various products guarantee their utili- 
zation. Under our present partially con- 
trolled economy, intelligent directives 
and recommendations, plus common 
sense in the aggregate of petroleum 
operations could guarantee the same 
end. 

We see now, as we have seen many 
times in the past, a petroleum industry 
with too much of some fractions and too 
little of others and recurringly as those 
conditions have existed, false prophets 
have advocated destruction of the sur- 
plus fractions. Unfortunately for us in 
the natural gasoline and allied branches, 
we have too often seen that “Sword of 
Damocies” suspended above our heads. 
We have protested, but our voices were 
weak compared to the stentorian tones 
of such advocates. But, if conservation 
of petroleum has any merit whatever, 
why do we not hear more about utiliza- 
tion of what we have? Why should 
conversion equipment not be used to 
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keep our available petroleum fractions 
in balance with market demands, rather 
than adding to the unbalance? 


Good As Is 


Would the intelligent lumberman 
spend time and money trying to convert 
soft woods to hard woods in order to 
use soft pine for flooring, when oak was 
available? Would a store cashier give 
dimes for pennies when pennies were 
scarce, or go to the bank for additional 
pennies? We have learned to make 
bricks without straw but I wonder when 
some of our refiner .friends will learn 
that crude oil is not the only source of 
their refined products. 

Someone has suggested that our future 
lies in a research program designed to 
convert our light ends into crude and 
heavy fuel oil, then by adding a little 
sulphur and other contamination, we 
would give joy to the refiner who could 
then reconvert them to approximately 
their original state. Please understand 
me—I do not indict the whole refining 
industry but only those highly vocal, 
misguided or malicious members who 
object to our existence. 

Why do we have a natural gasoline 
branch of the petroleum industry? If 
all gas and light ends from an oil well 
would remain in solution with the oil 
until it is processed in the refinery, and 
if the condensable fractions in natural 
gas from gas wells were desirable frac- 
tions in gas fuel, all would be well. But 
casinghead gas and volatile fractions 
were for many years wasted at well 
mouth, separator or field storage tank, 
and gas utilities found it necessary to 
dry out natural gas to facilitate pipe-line 
transportation. This early wastage, con- 
stituting the equivalent of 5 to 10 per- 
cent of total oil production, challenged 
some ingenious conservationists some 
35 vears ago and our industry was born. 
No matter whether an individual plant 
is operated by the oil or gas producer 
or if such producers decided to deal 
with separate gasoline-plant owners 
large or small, the sum total of such 
plants make up the natural-gasoline in- 
dustry and we who operate the plants 
are doing a commendable conservation 
job. I am proud of our industry. 

For many years we have heard the 
cry of the conservationists that our 
stripper wells must be preserved in 
order te save and produce their under- 
ground reserves. I say to you that it is 
just as important to our petroleum econ- 
omy that all hydrocarbons, once lifted 
above ground, be equally preserved. 

I wonder if the advocates of natural- 
gasoline curtailment realize that they 
are recommending tremendous physical 


waste of light hydrocarbons? Gasoline- 
plant operators have no control what- 
ever over oil allowables and such allow- 
ables combined with their regulated gas- 
oil ratios, determine the volume of gas 
delivered under contract by the producer 
to the plant. The plant operator has no 
choice but to process whatever gas is 
thus made available or to waste it after 
paying the producer’s royalty. I know 
full well that many exceptions can be 
taken irom that statement but, regard- 
less of such quibbling, it is still true as 
a general statement. 

We are hearing a lot about the neces- 
sity of additional wildcatting to discover 
new oil reserves for future demand while 
at the same time, and perhaps from 
some of the same voices, we hear rec- 
ommendations that natural-gasoline and 
cycling-plant operations should be cur- 
tailed or shut down. When will our eco- 
nomic planners wake up to the fact that 
our conservation program is the equiv- 
alent of a lot of new wells and our pro- 
duction does, or can be converted to, 
replace or postpone those new wells? 

Would anyone have the temerity to 
suggest that from every barrel of oil 
produced, the well owner must discard 
some two or three gallons after produc- 
tion, or that in every proven field every 
fifteenth or twentieth well must turn its 
allowable into the ocean? I proclaim 
that the man is shortsighted or crim- 
inally selfish who recommends any cur- 
tailment of our operations once the wells 
have been drilled that produce our raw 
feed. Again I say we are engaged in and 
should be commended for salvaging ad- 
ditional hydrocarbons which the well 
owners would otherwise waste. I am 
proud of our industry and apologize to 
no one. Our liquid products are useful, 
whether they be natural gasoline as a 
raw product, or specialties comprised of 
any closely fractionated cuts from that 
raw stream. They are useful in the war 
products need of the present and will 
again be useful in the peacetime prod- 
ucts of the future. 


Plenty of Distillate 


I have stated that the relative per- 
centages of various hydrocarbons avail- 
able from all wells change from time 
to time. For the past few years, the dis- 
coveries of new fields have been pre- 
ponderately of the light-oil and distillate 
type. Tremendous reserves have been 
proven and are now available for the 
drilling, yet the cry is going up to high 
heaven that we must have more wild- 
catting, more reserves of heavy crude 
production. Why? So that old-fashioned 
refiners can crack it into light products: 
If the old French queen were here now 
she might well say, “If they have no 
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A watch from the membership was given to Ray E. Miller, who completed his second term as 
president of the Natural Gasoline Association of America. It was his second such gift from the 
organization, since he served as secretary before resigning to become vice president of Hanlon- 


Buchanan, Inc., and a watch was given him then. The presentation was made by T. R. Goebel, 


Shell Oil Company, Houston, also a past president of the association. 


bread, let them eat cake,” and the royal 
edict would be constructive, for the 
“cake” is available. May I quietly, and 
with due reverence, here and now say 
to the process engineer and to the re- 
finer, “Why not design and operate your 
equipment to process readily available 
raw materials rather than demand, as 
some of you seem to do, that raw mate- 
rials be discovered and made available 
to fit your prejudices?’ The parade is 
not standing still. The “cake” eaters may 
be better nourished in the present era 
than those who demand bread. If the 
present trend of discovering lighter 
crudes as the drill goes deeper into the 
earth continues, refining processes must 
be adjusted to such raw stocks or new 
refineries will dominate your industry. 
Can you afford to be stubborn and wait 
for a reversal of the discovery trend? 
A number of papers and discussions 
on this convention’s program cover the 
conversion of our normal plant prod- 
ucts to special products. I can neither 
recommend nor discourage the addi- 
tional investment and effort necessary 
to such ventures. In the late 1850’s and 
early 60’s the snake oil market was 
flooded and new uses were found for 
crude oil. Early in this century, gasoline 
was discarded to furnish “oil for the 
lamps of China” until automobiles were 
built to consume it. In our own expe- 
rience, a number of companies or opera- 
tors who started primarily as natural- 
gasoline and distillate producers, but 
who were dissatisfied with the returns 
of the natural-gasoline market, ventured 
into the motor fuel, chemical and by- 
products fields. Such decisions must 
continue to be made by the individual 
operator. War dislocations and material 
shortages may make such decisions im- 
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possible now, but plans can be made 
tentatively now for post-war considera- 
tion. 

The Natural-Gasoline Association of 
America should continue to sponsor and 
encourage research disclosing new uses, 
new processes and new products and 
make such information available to its 
members and the industry for their for- 
ward planning. Some of us may further 
engage ourselves in the field of chemi- 
cals; some in specialty cuts by close 
fractionation; some in conversion pro- 
cesses to compete in presently estab- 
lished large markets and some of us, I 
am quite sure, will continue to make 
natural gasoline. Many of our plants are 
small and are comparable to stripper- 
well oil producers, or to water-flooding, 
repressuring or other “secondary-recov- 
ery” producers. We are not only con- 
serving natural resources, but conserv- 
ing and liquidating a diminishing in- 
vestment and no new capital expedi- 
tures are justified. We are salvaging 
what we can of a former investment. 

As an industry, we have been repeat- 
edly criticized for keeping our collec- 
tive noses in our own business, especial- 
ly when the market demand was dull 
and we were singing the old song, 
“Won't somebody buy our apples?” 


Need for Equipment 

No one has suggested that every oil 
producer should cease selling crude oil 
and get into the manufacturing end of 
the business. I doubt if there is room 
for Ellick Botts, the Consulting Pumper 
of Grayhorse, Oklahoma, and all the 
other stripper well operators to build 
refineries individually or collectively in 
an attempt to escape the danger of 10- 
cent oil of 1933 East Texas days. Inci- 


dentally, I seem to remember motor- 
fuel prices and demand reaching a point 
where the refiner paid part of the freight 
to the consumer and charged nothing 
for the gasoline, to get material out of 
storage. I also have seen large quanti- 
ties of butane and propane burned at 
plants after it was produced and could 
find no market at any price. Adjoining 
pastures always look greener, but indj- 
gestion seems a common ailment in all 
walks of life. 

Moreover, since the great majority 
of our products are going directly into 
war products or furnishing fuel for 
plants making war equipment, we are 
entitled to our share of available criti- 
cal materials for repair and maintenance. 
A place must be reserved in the total 
supply picture for our total production. 
Conversion equipment must fit those 
products into the total demand for pe- 
troleum. 

We require pressure equipment, tank 
cars and tank trucks for storing and 
transporting where pipe lines are not 
available to us, and such mobile trans- 
portation equipment is not interchange- 
able with that used for less volatile 
products. We are earnestly trying to 
transport our products by using the 
smallest number of trucks and _ tank 
cars necessary to reach the closest mar- 
ket where the best possible war use can 
be made of them. We have resisted sug- 
gstions that we ship to the East Coast 
for presumably inferior use when such 
shipments would greatly diminish pro- 
duction of aviation-gasoline on the Gulf 
Coast and at the same time require two 
or three times the number of tank cars 
for the longer haul. 

In addition to direct conservation, our 
plants are delaying abandonment of 
many stripper wells and fields where 
the residue gas we return for fuel or re- 
pressuring, or the vacuum services, or 
even the small added revenue from gaso- 
line sales means the difference between 
continued operation or abandonmnt. 

Let’s quit apologizing; let’s quit the 
appearance of asking for favors; let’s 
cast off the clothing of children and 
adolescents. We are grown up and must 
sieze Our opportunities and accept our 
responsibilities. Let’s get into the march- 
ing rhythm and go forward with the 
petroleum army. 

What I am trying to say is, be care- 
ful, be prudent, but let’s keep awake to 
future opportunities. We must always 
take some gambles or progress in com- 
merce and civilization is lost. Let’s over- 
whelm our present critics by intelligent 
ideas and useful products. Let’s con- 
tinue to help win this war and let's 
keep on believing in ourselves and con- 
vincing the world that our conservation 
efforts are directed in legitimate chan- 
nels and furnishing legitimate products. 


Gas Measurement 
Short Course Suspended 


Southwestern Gas Measurement Short 
Course, regularly held each year at 
University of Oklahoma, Norman, to 
provide discussion of all phases of na- 
tural gas measurement and control, will 
not be held this year. The press of wat 
effort and the current demands both for 
the facilities of the University and also 
the shortage of manpower in natural gas 
companies are factors instrumental 10 
the decision. The 1944 Course is antic 
pated, although it, too, is contingent 
upon forthcoming circumstances. 
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Natural Gasoline Association of America, April 14, 1943 


a MY report to the industry at our 
last year’s convention in Tulsa, on May 
14, I began my remarks by stating that 
during the past year the natural-gasoline 
industry had been subjected to a some- 
what strenuous condition, as you well 
know. I can think of no better introduc- 
tion now than that, with the exception 
of crossing out the word “somewhat,” 
for you we! know how busy all of us 
are, having suffered losses in our techni- 
cal staffs and the rest of us having had 
to take on additional work. During the 
past year we have held only two meet- 
ings against our usual schedule of hav- 
ing one meeting per month. Much of our 
work has been carried on by corre- 
spondence and by meetings of subcom- 
mittees, and I believe that we have ac- 
complished considerable during the past 
year. 

At the present time we have two 
major projects which are current. The 
first is the Fractional-Distillation Proj- 
ect, which was begun in the fall of 1939. 
Mr. Montgomery is chairman of this 
subcommittee and will review the cur- 
rent year’s work in his report. 

Our other project is the study of 
plant-control tests for the determination 
of sulphur compounds in liquefied petro- 
leum gases. Mr. Merle Church is chair- 
man of this subcommittee. Our regular 
liquefied petroleum gas standard speci- 
fications and test methods provides a 
test for total sulphur. This test is some- 
what laborious and takes some time and 
it must be run in a laboratory with spe- 
cial apparatus. There is a need in the 
gasoline plant for some easy and rapid 
test methods which may be run as a 
qualitative test for free sulphur, hydro- 
gen sulfide and mercaptans for plant 
control. It is with this view point that 
we began studying this project. Several 
test methods are being studied by the 
subcommittee and they will appreciate 
receiving outlines of any test methods 
which you may have found satisfactory 
in your own plant control. Please send 
these suggestions either to the associa- 
tion office at Tulsa, or to Mr. Church, 
c/o Shell Oil Company at Houston. 


The baby we are proud of this year is 
our Book of Standards. These books 
were only off the press Monday and so 
they are brand new to the industry at 
this time. The credit for this book is 
not necessarily due the present technical 
committee, since most of the individual 
standards have been brought out in 
years past and have been in use, but 
this is the first time all of these stand- 
ards have been brought out in this con- 
venient form, all in one cover so that 
they may be available for ready refer- 
ence. In talking to our chairman, he 
tells me that the idea is not a new one, 
but that it had been considered years 
ago. I understand one point they could 
not agree on was whether to bring it 
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out in its present size, or in a small 
three-by-seven-inch phamphlet size, like 
our first gas-testing code. We believe 
that you will find the present form con- 
venient for your uses. This book not 
only contains the standards brought out 
by the technical committee, but also 
contains all of the standards of the asso- 
ciation, part of which have been devel- 
oped by the Gas-Testing Committee and 
the High-Pressure Gas Division. 

I wish briefly to go over the book, 
which includes not only the standards 
of the association, but also the ASTM 
and API standards pertaining to natu- 
ral gasoline. The latter are reproduced 
with the permission of these organiza- 
tions. Some of these methods have long 
been standards of the association which 
has participated in their development. 
They are included to make the book as 
complete as possible. The table of con- 
tents is as follows: 

Specifications and Test Methods for 
Natural Gasoline. 

Doctor Test. 

Standard Table of Physical Contents 
for the Paraffin Hydrocarbons. 

Liquid Petroleum Gas’ Specifications 
and Test Methods. : 

Standard Factors for Volume Correc- 
tion and Specific Gravity Conversion of 
Liquid Petroleum Gases and Volatile 
Gasolines. 

Method for the Determination of the 
Specific Gravity of Volatile Hydrocar- 
bon Products by the Hydrometer. 

Specific Gravity of Gas by the Balance 
Method. 

Testing Natural Gas to Determine the 
Natural Gasoline Content Thereof— 


Charcoal Adsorption. 

Testing Natural Gas to Determine the 
Natural Gasoline Content Thereof— 
Compression Method. 

Tentative Standard Method for Cal- 
culation of High Pressure Gas Measure- 
ment. 

A. S. T. M. Section: 

Vapor Pressure of Natural Gasoline. 

Distillation of Natural Gasoline. 

Distillation of Gasoline, Naphtha, 
Kerosene and Similar Products. 

Color of Refined Petro'eum Oil by 
Means of Saybolt Chromometer. 

Gravity of Petroleum and Petroleum 
Products by Means of the Hydrometer. 

Detection of Free Sulphur and Corro- 
sive Sulphur Compounds in Gasoline. 

When other test methods and specifi- 
cations are adopted by the association, 
every owner of a copy of this book of 
standards will be notified. He may pur- 
chase the new standard and keep his 
book of standards up to date. Copies of 
the book of standards may be obtained 
for $4.00 to members and $5.00 to non- 
members. This price may seem a little 
high to you, but please remember that 
considerable expense has been incurred 
in the compilation and printing of the 
various individual standards and also 
that you will save money by buying 
the complete book, rather than buying 
the individual standards. 

In closing, I wish to give my thanks 
to other members of the technical com- 
mittee for their cooperation and to vari- 
ous companies who have made available 
their facilities and cooperation in the 
various studies we have made during 
the past year. 


Progress Report of the N.G.A.A. Low 
Temperature Fractional Analysis Project 


H. A. MONTGOMERY 


Many of you know that the aim of 
this project is to improve the reproduci- 
bility of low temperature fractional an- 
alyses made by different laboratories. 
This object is becoming of greater irh- 
portance yearly because of the growing 
demand and importance of the lighter 
fractions in natural gas, and a desire for 
greater plant extraction efficiencies. To 
date, after four years work, a total of 
nine sets of samples has been analyzed 
by the participating laboratories. A ten- 
tative standard procedure was written 
two years ago, after the results of the 
first five samples had been correlated. 
We are now testing the merits of this 
procedure, and hope that it will be pos- 
sible to revise our tentative standard 
this coming year, if the conclusions 


from our correlations show this to be 
necessary. 

Since our convention last year, one 
additional sample has been analyzed. 
We had hoped that it would be possible 
to analyze two samples. Special care 
was taken to be sure that this fourth 
sample in “B” series would not contain 
as much air as the preceding three 
samples. The fourth sample contained 
much smaller percentages of air than 
the other three, but the results of the 
correlation show about the same aveét- 
age percent deviation from the most 
probable analysis as the three preceding 
“B” samples. The average percent @ 
viation for all components of all labora 
tories using N.G.A.A. tentative proce ™ 
dure on B-4 was 4.51. The same aver] 
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hurtling war plane... cockpit full of in- 

genious instruments... helpful, even 

essential controls ... but they alone are 
not responsible for the plane’s spectacu- 
lar performance. 


The automatic control on a Type G-MV com- 
pressor is like that! Exceptionally effective ... 
reliable . . . accurate ... often essential in 
maintaining uniform pressures and flow rates 
—but not alone responsible for the winning 
performance of the G-MV. 


Back of it all you'll find an engine of sound 
design and advanced engineering — well 
balanced .. . correct scavenging . . . precision- 
type bearings ... heavier flywheel . . . control- 
led fuel injection . . . precise injection timing 
... pistons successfully oil-cooled. In short, a 
flexible, reliable engine always instantly re- 
sponsive to sensitive control instruments. 


With a Cooper-Bessemer you can count on 
accurate processing ... of staying longer on 
stream — not only because it is effectively con- 
trolled, but because the G-MV embodies all the 
“know how” of 110 years of continual engi- 
neering development in the building of 
fine engines. 











age for a similar group in the first three 
samples was 4.26. Just as in the other 
samples of “B” series, the results se- 
cured by using the tentative procedure 
showed a smaller average deviation than 
the results secured on samples run by 
the various methods usually used in the 
different laboratories, therefore, it may 
be said that the results from sample 
B-4 confirm the results found on the 
preceding “B” samples, and that we 
might be justified in now drawing some 
conclusions. Before this can be done, 
however, the correlations of the individ- 


ual analyses should be integrated for 
the whole “B” series. This will prob- 
ably take a good part of the coming 
year. In some ways, this is fortunate, 
because many laboratories are far be- 
hind in their work and we will not be 
adding to their burden. 

Our progress the past two years. has 
been considerably slower than at the 
start, for the usual reasons nowadays. 
However, we are making some prog- 
ress, especially because of the splendid 
cooperation between the participating 
iaboratories. 


Tests on a Method of Determining 
Specific Gravity of Two-Phase Gases 


D. A. SILLERS, Lone Star Gas Company 


During the committee tests at Cor- 
pus Christi a sample of gas frum the 
Amco tip was tested by means of the 
Distillate Well Tester. The specific 
gravity obtained was .676. The follow- 
ing day a sample from the “Bazooka” 
device showed a specific gravity of .680, 
which indicated a slightly higher liquid 
mixture in the sample from this device. 
The plant superintendent advised that 
.680 is the specific gravity used at the 
plant as determined by analysis. 

The apparatus was examined by vari- 
ous members of the committee, and a 
number of suggestions were made to 
improve the details affecting operation. 
Difficulty was had in obtaining a supply 
of hot water for the coil bath without 
undue hazard from fire. Since the test, 
a thermostatically controlled electric 
heater has been designed which operates 
from a six-volt storage battery. A bat- 
tery will handle up to four tests in a 
day and could be recharged during the 
night. The heater is equipped with a 
switch which operates under the trans- 
former oil used in the bath, so as to 
eliminate danger of sparks when con- 
necting or disconnecting from the bat- 
tery. The l-inch accumulator was found 
to be so large that considerably over 
an hour was required to run the test 
where the gas had a content of approx- 
imately 27 barrels per million. A new 
accumulator is being made with an in- 
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side diameter of 54-inch and _ special 
hydrometers are being made %-inch in 
diameter and 4% inches long. With this 
new accumulator and new hydrometer, 
it will be possible to complete a test 
within an hour on gases with a content 
as low as 2 barrels per million. 

While running a test on the sample 
from the “Bazooka” device, a charcoal 
test of the residue gas was made, show- 
ing a content of .6192 gallons per thou- 
sand. This, combined with the accumu- 
lator yield of .527, gave a total distillate 
content of 1.146 gallons per thousand 
or 26.5 barrels per million. The four 
full-scale separator tests averaged .819 
gallons per thousand, which combined 
with a charcoal test of .308 gallons per 
thousand, gave a total of 1.127 gallons 
per thousand. However, there was so 
much variation in the full-scale separa- 
tor tests that a good comparison cannot 
be obtained. 

We believe that by the time the next 
tests are conducted by the committee, 
the apparatus will be perfected to the 
extent that it can be used under all 
conditions as a standard for determin- 
ing the specific gravity of two-phase 
gases. It should be noted that the spe- 
cific gravity, as determined by the tests, 
is not as sensitive as the distillate- 
content tests. Where the specific grav- 
ity of the residue gas is .642 and the 
specific gravity of the two-phase gas is 
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Sillers Distillate Well Tester 


.680, it will be noted that the accumu- 
lator liquid accounted for .038 in the 
total result, so that a small error made 
in conducting the test would be re- 
duced to about 5% percent of that 
error in the final result. The theory of 
operation and the calculations involved 
have been thoroughly checked and 
found to be correct. 

The use of the Distillate Well Tester 
for determining the distillate content of 
the gas was not one of the primary ob- 
jects of the tests at Corpus Christi, 
However, the device seems most prac- 
tical for the purpose. The major prob- 
lem before the committee is still that 
of obtaining a representative sample. 
The writer has designed a mixing de- 
vice in which are installed heavy baffle 
plates, so arranged that it is believed 
that the gas and liquid will be so thor- 
oughly mixed that a sample can be ob- 
tained from any part of the flowing 
stream and taken off at any desired rate, 
and which will be an accurate represen- 
tative sample. The total area of all 
openings in the baffle plates is greater 
than the area of the inlet pipe, so that 
there should be no appreciable pressure 
drop, and the device should operate 
equally well at any pressure or any rate 
of flow. This device will be tested, and 
reported on at the next meeting of the 
committee. 


Industry’s Accident 
Record Is Improved 


Despite the disorganizing effects of 
wartime conditions, the annual sum- 
mary of injuries in the petroleum indus- 
try for 1942 shows lower frequency and 
severity rates than for 1941, according 
to figures compiled by the American 
Petroleum Institute Department of Ac- 
cident Prevention. The 9-percent reduc- 
tion in severity, as well as the slight 
reduction in frequency, is especially 
noteworthy because of the upward trend 
in accident rates for many industries. 

The 1942 oil-company frequency rate 
of 11.72 was only 1.1 percent above the 
all-time low frequency figure of 11.59 
reported for 1940. The 942 severity rate 
of 1.31 was the lowest on record. The 
104 fatalities and permanent total dis- 
abilities for 1942 were the equivalent of 
31 per 100,000 employes, as compared 
with 33.9 per 100,000 reported for 1941, 
or a decrease of 8.6 percent. 

The 1942 report includes 180 oil com- 
panies employing 335,328 persons, which 
is 8 more companies and 2,206 more 
employes than were included in the 
1941 annual summary. - 

The most notable improvement in 
1942 is reflected in the ocean and coast- 
wise service of marine departments. The 
frequency of disabling injuries in this 
service dropped to 16.76 in 1942 from 
19.04 in 1941. The severity dropped to 
2.02 in 1942 from 2.29 in 1941. 

The severity rate in refining dropped 
to 1.21 in 1942 from 1.82 in 1941. 

Injury index, as used in the accom- 
panying table, is the frequency rate 
plus the severity rate per 10,000 hours 
worked. Frequency rate is the number 
of disabling injuries per 1,000,000 hours 
worked. Severity rate is the number ol 
days lost per 1,000 hours worked. 

The annual summary of disabling 11- 
juries in the petroleum industry for 
1942, giving detailed figures for each 
department, is available, on request, from 
the American Petroleum Institutes Ve 
partment of Accident Prevention, New 
York. 
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tee VOTATOR | 


“COOLS 


liquids and viscous materials in seconds! 


This cut-away view of the Votator heat transfer 
cylinder illustrates how a liquid or — 
material is pumped in connection (1) . 
annular space (2) and out connection (1) a 

the opposite end, depending upon the ys a 
of flow desired. The heating or cooling me “4 
enters at connection (3), passes thru em . 
space (4) and out connection (3). ar actua 
piping arrangement is determined by ¢ 9 
of heating or cooling medium used an ro 
direction of flow required) The — a 

(6) carrying scraper blades (7) is pager om 
causing blades to scrape film from su mor ° 
heat transfer tube (5) several hundred times 


a minute. 


Outstanding VOTATOR ADVANTAGES: 


at transfer takes place in seconds. @ 
Gonkiads rapid flow of product. © we" 
reaction time. @ Fully closed system e a8 
form temperature, accurately controlle . 
Simultaneous mixing, emulsifying or — 
e More economical. @ Saves critical materials 


and refrigeration load. 


Continuous heat transfer— 
plus simultaneous mixing or 
emulsifying with VOTATOR! 


Manufacturers of oil products, aviation gasoline, chemicals, 
plastics, viscous liquids and similar materials are urged to 
investigate the remarkable advantages and performance 
records of Votator heat transfer equipment. 


Votator is a fully enclosed mechanism that heats or cools 
better and faster than any other known method! 


To the left is illustrated the heart of the Votator, the heat 
transfer tube, with a brief description of the simple and 
efficient way it works. 





The Votator is especially efficient because of the high 
ratio of heat transfer surface to volume of material. The 
capacity is tremendous because the operation is contin- 
uous. Contamination is avoided as the Votator is 
completely enclosed and absolutely sanitary. 


Along with faster, better heat transfer, the Votator also 
offers the advantage of simultaneous mixing, emulsifying 
or aerating, if any of these operations is desirable. 


Write for a free copy of the illustrated book, 
"New Facts”, which fully describes the Votator. 


Jue GIRDLER CORPORATION 


Votator Continuous, Instantaneous Heat Transfer Equipment 
VOTATOR DIVISION LOUISVILLE, KENTUCKY 
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ABSTRACTS OF PAPERS BEFORE DIVISION OF PETROLEUM CHEMISTRY OF THE 
AMERICAN CHEMICAL SOCIETY 





Detroit, Michigan, April 12-16, 1943 


The Laboratory Evaluation of the 
Potential Service Performance of Lubri- 
cating Oils. GrorcE W. WATERS AND 
Exper C. Lerson, Wood River Research 
Laboratories, Shell Oil Company, Wood 
River, Lilinois. 


The corrosion and stability apparatus 
and method of test are introduced as 
means for the preliminary evaluation of 
the quality of lubricants. The distinc- 
tive feature of the test is the use of a 
felt wiping action on the bearing sur- 
face to simulate the action of the jour- 
nal in the engine. Application of the 
test to twenty oils upon which exten- 
sive engine dat2 inave been reported 
establish it as capable of predicting the 
oxidation stability and potential corro- 
sivity of lubricants with accuracy suffi- 
cient to warrant the use of the test as 
a useful and reliable tool, both in re- 
search and control, to eliminate much 
of the more costly and more time-con- 
suming engine testing. 


The Existent Corrosivity and Poten- 
tial Corrosivity of Lubricating Oils. 
GrorGE W. WATERS AND HucuH D. Burn- 
HAM, Wood River Research Laboratories, 
Shell Oil Company, Inc., Wood River, Ill- 
nots. 

Bearing corrosion is analyzed into 
two concepts: “existent corrosivity” 
which is that occurring by virtue of the 
instantaneous chemical state of a lubri- 
cant, and “potential corrosivity” which 
is that occurring under conditions, rep- 
resentative of those of service, which 
lead to the simultaneous oxidation of 
the oil. The effects upon both types of 
corrosivity of temperature, time, the na- 
ture of the oil, concentration of react- 
ants, and the physical factors of the 
tests are described. The important func- 
tion of protective lacquer films in pre- 
venting corrosion and the interference 
with their action by detergents are dem- 
onstrated. 


Properties of Mixtures of High Mo- 
lecular Weight Hydrocarbons. R. W. 
Scuresster, D,. G. CrarKke, C. S. Row- 
LAND, C. H. Herr, AND F. C. WHITMORE, 
The Pennsylvania State College, State 
College, Pennsylvania. 

The laws of mixtures governing vis- 
cosity and density have been studied 
for three binary systems (each con- 
taining three mixtures) of pure hydro- 
carbons of high molecular weight in the 
26- to 28-carbon-atom range. In addi- 
tion, three complex mixtures of pure 
heavy hydrocarbons have been pre- 
pared, the components having from 25 
to 32 carbon atoms per molecule. 

Complex mixture No. 1 contains 22 
hydrocarbons, mixture No. 2 is made 
up of 17 components, and mixture No. 3 
is a blend of Nos. 1 and 2, therefore 
containing 39 compounds in all. The 
properties reported for these multi- 
component mixtures are as follows: the 
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kinematic viscosities at 68° F., densi- 
ties and refractive indexes at 20°C., 
kinematic viscosity indexes, aniline 
points, and cloud and pour points. 
Method of predicting these constants 
(except cloud and pour points) from 
the properties of the pure hydrocarbons 
by use of mole-fraction, weight-fraction 
and volume-fraction data are compared. 
Following are the names and skeletal 
structures of the hydrocarbons con- 
tained in the various mixtures: 








2. Complex Mixture No. 2 


(17 components): 


Contains hydrocarbons Nos. 22, 65, 67, 
and 78 (for structures, see above). 


Oe 
8 
9-p-Tolyloctadecane 


(Ors 


2 
1,1-Diphenyltetradecane 


(O}=: 


1,1-Dicyclohexyltetradecane 


OK. 


2 
1,1-Diphenyl-1-tetradecene 


Binary Systems 


1. Mixtures No. 63/65: 
“ef 
8 
9-n-Octyleicosane 
No, 65 


. Mixtures No. 67/78 


C9-F~10 
cc 


11-Neopentylheneicosane 
No. 67 


3. Mixtures No. 22/3: 


“stag C 
s 5 


6,11-Di-n-amylhexadecane 


No. 22 


[O-}ks 


1-Cyclohexyl-2-cyclohexylmethyl- 
pentadecane 


No. 65 


Cn 


9-Cyclohexyleicosane 


No. 78 


oe ta 
4 


7-n-Butyldocosane 


15 


No. 3 


Complex Mixtures 
1. Complex Mixture No. 1 


(22 components): 


Contains compounds Nos. 3 and 63 (for 


structures, see above). 


“tis 
6 
7-n-Hexyldocosane 


“of 
10 


11-n-Decyldocosane 

-C, 
Cg 

9-n-Octylheptadecane 


Cae, 
“otis 
6 


7-n-Hexyleicosane 


Cp 


10 


11-Phenyl-10-heneicosene 


§-c, 
+" 


11-Cyclohexylheneicosane 
<> £12 
12 


13-Pheny,pentacosane 


3-Cyc lohexyleicosane 
C>e 
13 
Ce 
7Cyclohexyleicosane 
Cy trees 


8 
9-n-Octyl-S-heptadecene 


“ef*is 
8 
9-n-Octyldocosane 
“10° $*10 
10 
11-n-Decylheneicosane 
9F*19 
c 
5 
1l-n-Amylheneicosane 
orn 
10 
11-Phenylheneicosane 
19°F 10 
-» 
Cy © 


11-(3-Pentyl)-heneicosane 


L> p20 
10 
11-Cyclopentylheneicosane 
Cte 
“12 
15-Cyclohexylpentacosane 


C> pA 


S-Cyclohexyleicosane 


< » fa? 


3-Phenyleicosane 


CD es 


S-Phenyleicosane 


[4] 21s ce a aa 
Co 4 4 
3-Ethyl-5-(2-ethylbutyl)- 
octadecane 


YY 


1l-a-Decalinheneicosane 


Cen 


9-Phenyleicosane 


5,14-Di-n-butyloctadecane 


ig 13 


7-Phenyleicosane 


C > ef 


8 


9-(2-Phenylethyl)- 
heptadecane 


Crepe 


9-(2-Cyclohexylethyl)-heptadecane 


The physical constants of these hydro- 
carbons pertaining to the mixture work 
are tabulated. 

The research on these mixtures re- 
vealed the following: 

The viscosity of a mixture may be 
predicted from the viscosities of the 
components with a fair degree of accu- 
racy by assuming the additivity of 
fluidities, and using weight-fraction 
data in the calculations. The accuracy 
decreased the greater the difference in 
the viscosities of the components. Ap- 
proximately the same degree of accu- 
racy was achieved by using ASTM 
Chart D (D341-37T) as a_ blending 
chart. 

The predictability of kinematic vis- 
cosity index, assuming it to be a linear 
function of the mole-, weight-, or vol- 
ume-fraction, was not satisfactory. 

The density of a mixture of pure 
heavy hydrocarbons was best estimated 
from weight-fraction data as a linear 
function. 

Volume-fraction data gave the most 
accurate values for the refractive in- 
dexes of these mixtures. 

The aniline points of two of the com- 
plex mixtures were best calculated as- 
suming the aniline points of the pure 


. components to be linear functions of the 


weight- or volume-fractions. . 

Reproducible cloud and pour point 
data were obtained for the complex 
mixtures. 


Viscosity of Solutions in Branched 
Paraffins. E. H. McArpte anp A. E. 
Ropertson, Esso Laboratories, Research 
Division, Standard Oil Development Com- 
pany, Elizabeth, New Jersey. 


Solutions of an alkyd type resin, and 
of a natural and two substitute rubbers, 
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at high concentrations in two pentanes, 
four hexanes, five heptanes, and two 
octanes, show much higher absolute and 
relative viscosities in the branched par- 
affins than in the corresponding normal 
paraffins. An arbitrary method of pre- 
dicting the viscosity of the resin solu- 
tions in branched paraffins has been 
devised; and an attempt made to use 
such values in a method of hydrocarbon 
analysis. 


The Stability of Furnace Oil. A. B. 
Herspercer, H. C. Cowes, AND B. ZIEBER, 
The Atlantic Refining Company. 


The fouling of domestic oil burner 
systems by unstable furnace oils is dis- 
cussed. A stability test is described and 
data are presented relating this test to 
results obtained by circulating oils 
through the essential parts of a gravity 
feed burner system, the latter results 
having been found to correlate with 
practice. Data on both refined and un- 
refined oils are included. 

The stability test is based on the re- 
action of oils to two metal pairs, iron- 
copper and iron-lead, under controlled 
conditions. The test was originally de- 
signed for straight-run oils and its limi- 
tations in regard to cracked oils are 
pointed out. 


A Method for Evaluating the Oxida- 
tion Stability of Distillate Fuel Oils. 
J. R. Sasrna, R. O. Benver anv E. L. 
Kors. 

A method for measuring the progress 
of fuel oil oxidation under controlled 
conditions has been developed which 
can be used to study the effect of 
chemical treatment of contaminants, of 
storage conditions, and of chemical ad- 
juvants on fuel oil stability. Data are 
presented to illustrate each of the ap- 
plications. Equipment and_ technique 
adopted by A.S.T.M. for gasoline test- 
ing is used. Data are also presented to 
show the correlation obtained between 
storage tests, field experience, and the 
present method. The authors believe that 
it is a useful tool for the study of fuel 
oil deterioration. 


Determination of Butane - Isobutane 
Mixtures. ALrrep W. Francis, Socony- 
Vacuum Oil Company, Paulsboro, New 
Jersey. 

The percentage of isobutane in mix- 
ture with n-butane is determined by the 
critical solution temperature of the 
liquid hydrocarbon with o-nitrotoluene, 
which is a linear function of the compo- 
sition. The C. S. T. with n-butane is 
12.5° C. and with isobutane 32.8° C. 


Stability of Butadiene. RicHarp F. 
Rosey, Herpert K. WIESE AND CHARLES 
FE. Morreti, Esso Laboratories, Standard 
Oil Development Company, Elizabeth, New 
Jersey. 

The study of the reactions which bu- 
tadiene undergoes during storage and 
plant processing has been made. The 
two reactions of most interest are: 
(1) dimerization by a Diels-Alder type 
condensation, and (2) polymerization to 
plastic materials of high molecular 
weight. The first reaction is bimolecu- 
lar and homogeneous in the liquid 
phase under a variety of conditions. 
Bimolecular reaction rate constants have 
been determined for a range of tem- 
peratures and compared with the con- 
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stants for the gas phase reaction. The 
magnitudes of these constants are quite 
close. Formation of higher molecular 
weight polymers is peroxide-catalyzed. 
For a number of peroxide catalysts the 
rate of polymerization to plastic sub- 
stances is proportional to the square 
root of the peroxide concentration. Data 
on the rate of peroxidation of butadiene 
are given. 


Analysis of the Light Constituents in 
Crude Petroleum by Low-Temperature 
Fractional Distillation. R. J. AsKEvoLp 
AND M. S. Acruss, The Pure Oil Com- 
pany. ; 

Auxiliary equipment is described 
which is used in conjunction with the 
low - temperature fractionating column 
for the determination of the light con- 
stituents in crude petroleum. The re- 
sults obtained by means of this smaller 
equipment compare very well with 
those obtained by pilot plant operation 
on larger quantities of sample. The 
method can be used for the calculation 
of material balances on distillation and 
cracking units in oil refineries where it 
is desirable to know the composition of 
the light gases occurring in the original 
crude oil charge. 


The Viscosities of the Methane-Pro- 
pane System. Leo B. BicHeEr, JR., AND 
Donatp L. Katz, University of Michigan. 

The viscosities of methane, propane, 
and four of their binary mixtures (20, 
40, 60, 80 mole % CH) have been de- 
termined with an average error of 3.2 


percent at eight pressures (400 to 5000. 


Ibs. per sq. inch) at each of five tem- 
peratures (77° to 438° F.) using a roll- 
ing ball—inclined tube type viscometer. 
These data are correlated by the three 
variables, molecular weight, pseudo-re- 
duced temperature, and pseudg-reduced 
pressure, with an average deviation of 
2.9 percent. This correlation may be 
used to obtain the viscosity of any light 
paraffin hydrocarbon or hydrocarbon 
mixture with an average error of less 
than 3.5 percent. 


Surface Tension of n-Heptane and 
n-Butane Containing Dissolved Nitro- 
gen. Gorpon J. RENo AND Donatp L. 
Katz, University of Michigan. 


The surface tensions were measured 
of n-heptane containing dissolved nitro- 
gen at 200, 500, and 1000 pounds per 
square inch at 77°, 131°, and 185° F. and 
of n-butane containing nitrogen at these 
pressures at 77° F; The nitrogen, dis- 
solved at 1000 pounds per square inch, 
reduces the surface tension of the pure 
hydrocarbon from 20 to 29%. The data 
were used to compute a parachor for 
nitrogen dissolved in n-heptane of 41. 
When dissolved in n-butane, the para- 
coor for nitrogen is 60 which is in 
agreement with the value obtained for- 
pure nitrogen. 


An Improved Automatic Gas Effusi- 
ometer. LEonARD C. DRAKE. 


An improved automatic gas effusio- 
meter based on the measurement of the 
time for the gas to pass through a 
standardized orifice (Schilling method) 
is described. The apparatus employs salt 
solution as the confining liquid and a 
series-parallel electric circuit to start 
and stop an electric stop clock. Electric 
relays and strategic mercury are not 


required. The specific gravity of gases, 
including those containing hydrogen 
sulfide, may be determined to the third 
decimal place. The apparatus may be 
adapted for use in measuring time in- 
tervals with other laboratory equip- 
ment. 


The Applicability of the A.S.T.M. 
Lamp Method for Determining Sulfur 
in Lubricating Oils. Ernest L. Kors anp 
Epwarp K. Cornetius, Petroleum Chemi- 
cals Testing Laboratory, E. I. du Pont de 
Nemours & Company. 


A method which is simple, accurate, 
and reproducible has been evolved for 
the determination of total sulfur in 
straight and compounded lubricating 
oils. This method employs the A.S.T.M. 
sulfur lamp equipment with only one 
slight modification. The procedure com- 
prises burning a 75:25 percent by weight 
mixture of A.S.T.M. naphtha and lube 
oil and the sulfur liberated in the com- 
bustion is determined gravimetrically 
as BaSO.. 

Results on a number of samples eval- 
uated in the A.S.T.M. sulfur bomb by 
other cooperating laboratories did not 
show particularly good agreement. In 
general, the modified lamp procedure 
gave results close to the average, or 
slightly higher than those obtained by 
the conventional method. 

The method has since been extended 
successfully to all types of heavy fuel 
oils, so long as they are free of sus- 
pended material. 


Determination of Disulfide Sulfur in 
Gasoline. GrorcE W. Ayres AND M. §. 
Acruss, The Pure Oil Company. 

It has been shown that organic dis- 
sulfides have an adverse effect on the 
susceptibility of gasolines to tetraethyl 
lead and therefore the determination of 
organic disulfides in gasolines is of con- 
siderable importance. 

No completely satisfactory method 
for the determination of such small 
quantities of disulfide sulfur in gasoline 
is available in the literature. The reduc- 
tion of disulfides in the presence of zinc 
and acetic acid is fraught with many 
difficulties* which have been overcome 
by (1) the use of a trap to prevent the 
escape of volatile mercaptans formed, 
(2) the shortening of the time necessary 
for complete reduction of the disulfides 
to mercaptans, and (3) the direct titra- 
tion of the acetic acid-gasoline mixtures 
without a preliminary water wash. 


Determination of Water in Hydro- 
carbon Gases. Harry Levin, Kari UH- 
RIG, AND F, M. Roperts, The Texas Com- 
pany, Beacon, New York. 

A method is described for determin- 
ing water (vapor or dissolved) in hy- 
drocarbon gases. It is based on the 
observation that when a gas containing 
moisture is contracted with cold dehy- 
drated acetone, the water is retained by 
the acetone in which it can be deter- 
mined by an acetyl chloride method. 
Olefins and diolefins do not interfere 
and provision is made for correcting for 
interference by acidic or basic constitu- 
ents of sample. 


Method ‘for Determining Oxygen in 
Hydrocarbon Gases. Kart Unric, F. M. 
Roperts, AND Harry Levin, The Texas 


Company, Beacon, New York. 
A method is described for determin- 
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No Stalling on This Job 


Pure, Cool Air from a Coppus Blower or 

Heat-Killer Prevents Costly Slumps in 
+ Worker Efficiency 

In heat, in noxious fumes, production is bound to 


slow down— unless a Coppus Heat-Killer gives it 
a “lift”? with healthy, stimulating air. 



















You can prevent suffocation-fatigue in tanks and 
underground manholes, in all confined spaces. . . 
heat-fag near furnaces, around hot processes... 
by installing Coppus “Blue Ribbon” Heat-Killers, 
Blowers and Exhausters for a steady current of 
cool, fresh air. 

Your needs are different? Coppus Blowers and 
Exhausters are easily adaptable. Do you move from 
place to place? They are lightweight, portable. 

And each one bears the Coppus “Blue Ribbon” 
mark of precision, strength and good workmanship, 
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CABLE MANHOLE AND TANK VENTILATORS — BOILER MANHOLE BLOWERS AND EXHAUSTERS — HEAT KILLERS — 
SHIPHOLD VENTILATORS ... DESIGNED FOR YOUR INDUSTRY — ENGINEERED FOR YOU 


MAIL THIS COUPON To Coppus Engineering Corp., 415 Park Avenue, Worcester, Mass. Sales offices in 
THOMAS’ REGISTER. Other “Blue Ribbon” Products in REFINERY CATALOG 


| PLEASE SEND ME INFORMATION ON SUPPLYING FRESH AIR TO MEN WORKING: i 
; pce ee pe cars, (1) on boiter repair jobs. Oo ose ein welding BRIN iirc o hse ocala seks tesds a ccusss densdscdccacseisehempobcctasuidee 
l oO in underground cable COOLING: stirring up stagnant | 
| manholes. 0 motors, generators, 0 air wherever men are RT i ooh vke sh cass ccdaretbadesigee —~ | 
| : 3 switchboards. working or material is 
0 in i fusilages, drying. | 
wings, etc. : 
: C) wires and sheets. sheila ak seit chesat © UMMM posh vanso ons. iaiciepeceaa 
eB on coke ovens. etc., after treated with ] 
| [[] general man cooling. coating material. j 
6 on steam-heated rub- CITY 
ber processes. oO asound cracking stills. CSCSb dN Snes bby eOON nS LCs ites cs cccedssecesscnseccedesteecees eoccees meewoons { 
| | ! 
(Write here any special ventilat- 
ing problem you may have.) j 
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Palmer “Red-Reading-Mercury” Thermometers are built for battleship 
service . . . selected by Uncle Sam for our sea armada. You get 
this same battleship construction when you buy strong, sturdy, de- 
pendably accurate Palmer “Red-Reading-Mercury” Thermometers for 
your plant. The brilliant “Red-Reading-Mercury” column avoids mis- 
takes and helps you maintain top quality in all your processing 
operations. Scientific annealing assures life-long accuracy. Take a 
tip from Uncle Sam and order Palmer “Red-Reading-Mercury” 
Thermometers. Write for Catalog No. 300-D. 
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ing oxygen in concentrations of 0.00] 
to 5 percent. Oxygen is reacted with 
copper wetted with ammonia-ammon- 
ium chloride solution, the resulting 
mixed oxides are dissolved in the same 
solution, reduced to cuprous form, and 
copper is determined iodometrically as 
a measure of oxygen in the sample. The 
method gives accurate results in satu- 
rated and unsaturated hydrocarbon 
gases. Sulfur dioxide, hydrogen sulfide, 
and mercaptans must be removed and 
means for doing so are provided. 

The method is based on well-known 
reactions but many modifications have 
been made, in technique and equipment, 
which have produced an accurate usable 
method. 


Thermal Value of Gasoline Method 
of Test. Harry Levin AND CuHar_es J. 
SCHLAGEL, The Texas Company, Beacon, 
New York. 


A method is described for determin- 
ing the calorific value of gasoline in an 
oxygen bomb calorimeter. It involves 
combustion of the sample contained in 
a sealed glass bulb wetted with lubricat- 
ing oil of known calorific value. The 
technique secures prompt firing, clean 
burning, and reproducible results. 


Absorption and Stripping Design 
Method for Hydrocarbons. W. C. Ep- 
MISTER. 


Equations have been developed for 
making hydrocarbon absorption and 
stripping design calculations. Effective 
absorption (or stripping) factors, ob- 
tained by analytical equations from the 
terminal (top and bottom tray) condi- 
tions, are used in this method. Absorp- 
tion and stripping efficiencies are com- 
puted by equations using these effective 
factors and taking into account the 
compositions of the wet gas and the 
lean oil in the case of absorption and 
rich oil and the stripping gas in the 
case of stripping. 

The application of this method is out- 
lined. For components appearing in 
both wet gas and lean oil it is frequently 
necessary to apply both the absorption 
and the stripping equations. A' compari- 
son of this method and other methods 
with plate-to-plate calculations indicates 
that this method is an accurate and 
rapid short cut. 


Catalytic Cracking by the Fluid Cata- 
lyst Process. E. V. Murpuree, C. L. 
Brown, H. G. M. Fiscuer, E. J. Gour, 
AND W. J. SWEENEY. 


The fluid catalyst process represents 
a new chemical engineering technique 
and has wide application to many in- 
dustrial catalytic and noncatalytic op- 
erations. The present paper is con- 
cerned only with the application of this 
technique to catalytic cracking of pe- 
troleum fractions. : 

When oils are cracked, carbon is de- 
posited on the catalyst, reducing its 
activity and making necessary its re 
moval by burning with air. In the fluid 
catalyst cracking process the catalyst 1s 
handled as a fine powder, in such a way 
that it is kept in a fluidized condition 
at all times, in which form it may be 
handled substantially as a liquid. The 
catalyst is conveyed through the reactor 
by the oil vapor, after which it is seP4- 
rated in dust recovery equipment, with 
the product vapor flowing to_conven- 
tional distillation equipment. The cat- 
| bonized catalyst then flows down 4 
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PART 2- 


‘ Re-conditioning by 
building up and 
’ finishing 


Putting worn pump rods, shafts and wearing sleeves back 
into shape usually may be done by machining and refinish- 
| ing, as described in Part 1 of this series last month. 
| However, if too much metal must be removed to clean up 
, the worn section, the shaft may be unduly weakened. 

If a shaft shows a tendency to “whip”...or if a reciprocat- 
ing pump rod tends to “bow” on pressure strokes, the pump 
manufacturer should be consulted. He may advise building 
up the shaft before machining. 

If so, a choice may be made from three methods: welding, 
metal spraying, or electroplating. 

Space does not permit a complete description of these op- 


el A ee 


ADVANTAGES OF WELDING 


This method produces a stronger, tough- 
er, more rigid shaft or rod than does 
: spray coating or electroplating... and 
the mechanical properties of the re- 
built-bv-welding shaft closely approach 
the mechanical properties of the orig- 
inal. Electric arc welding is preferred 
and the equipment required will be 
found in almost any maintenance shop. 


ADVANTAGES OF 
SPRAY COATING 








erations, but the advantages of each method are given below. 

Rods and shafts of Monel or “K” Monel can be built up 
for re-finishing by the methods given here. The excellent me- 
chanical properties of the Monels provide an extra margin 
of strength, rigidity and toughness beyond the ordinary de- 
mands of normal work. 

A bulletin, “New Parts from Old,” that includes complete 
information on the above operations, together with the 
method of reconditioning by machining and refinishing de- 
scribed previously, will be sent on request. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 








SUGGESTIONS FOR OPERATING PUMPS 
TO PROLONG LIFE OF RODS AND SHAFTS 


Use a good quality of packing recommended by a 
good packing manufacturer for the particular type 
of service. 

* 


Before putting in new packing, make sure that every 
particle of the old packing is cleaned out. 


Tighten up the packing gland evenly, back off the 
nuts two or three turns, and adjust them finger tight.* 


. 
Make sure that the gland followers do not ride on the 


This is the simplest method of the three. piston rede or kapellie thats, 
For some purposes, the peculiar, porous Pa 

structure of sprayed metal coatings is a 
drawback; it adds little tensile strength 


To prevent burning of the packing and scoring of 
the shaft or sleeves in a centrifugal pump, a small 


or toughness. However, in many shaft amount of water should always seep out through the 
applications. this porosity is considered stuffing box while the pump is running. 
a virtue...the pores fill with lubricant . 
in service which is believed to account Two ways to make packing last longer in centrifugal 
for the increased working life of the part. pumps are to use a light grease on the new packing 


ADVANTAGES OF ELECTROPLATING 


Another method is “cold casting” that builds up 
worn parts with heavy coatings of electrodeposited 
nickel. Although slower than other ways, “cold cast- 
ing” offers these advantages: (1) eliminates possi- 
bility of heat distortion and warpage. (2) produces 
a dense fine-grained deposit that withstands any cor- 
rosive condition under which solid rolled Nickel can 
be used. (3) makes an extremely wear-resistant sur. 
face, as the hardness of the plating 
can be controlled to develop tempers 
ranging up to several times the hard- 
ness of the original pump rod or shaft. 








* * * * * 













and to cool the stuffing box externally until the pack- 
ing is “run in’”’ and some sealing water leaks through 
the box. 

* 


When packing becomes hard and dry, do not attempt 
to stop excessive leakage by tightening up further on 
the gland. Replace packing ‘immediately. 


*Finger-tight is tight enough as long as the shaft or 
rod remains smooth and perfectly cylindrical. Shafts 
and rods of Monel or ““K”’ Monel—with their qualities 
of high resistance to both corrosion and wear—tend 
to stay smooth and perfectly cylindrical longer. 




















MONEL ¢ “K” MONEL ¢ “S” MONEL © “R” MONEL © “KR” MONEL © INCONEL © “Z” NICKEL © NICKEL 
Sheet ... Strip ...Rod... Tubing ...Wire... Castings 
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-.- Reduce Filtering Losses 


with Uniform Filter Fabrics 


Onxy when filter fabrics possess a high degree of 
uniformity can maximum filtering efficiency be expected. 
MT. VERNON Extra filter fabrics have won their spurs on 
literally hundreds of types of filtering operations. Made from 
carefully selected top grades of cotton, they are woven with 
a degree of skill which comes from more than half a century's 
industrial fabric making experience. Reduce filtering losses 


with MT. VERNON Extra filter fabrics. 


rete) ): 14.8 TURNER HALSEY COMPANY 


40 WORTH STREET * NEW YORK, N. Y. 
CHICAGO » NEW ORLEANS « ATLANTA « BALTIMORE - BOSTON « LOS ANGELES « SAN FRANCISC 
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standpipe in a high density condition, 
whereby its pressure is increased suffi- 
ciently to permit injection into a stream 
of air, which carries it to the regenera- 
tor. In the latter the carbon is burned 
off, after which the catalyst is sepa- 
rated and the flue gas vented to the 
atmosphere. The regenerated catalyst 
then passes down a second standpipe 
and is injected into the oil vapor going 
to the reactor. The process is thus 
completely continuous as regards oil, 
air, and catalyst flow. 

Information is available on produc- 
tion of motor gasoline from a variety 
of charge stocks. The motor gasoline 
has a clear octane number of 92-94 by 
the CFR Research method. ; 

Operating conditions in the process 
may be adjusted to the production of 
war products such as high octane avia- 
tion fuel, butylenes, and toluene. Gaso- 
line fractions from the operation may 
be used directly as aviation base or 
may be reprocessed in the fluid catalyst 
unit or hydrogenated. Aviation fuels 
produced by these methods have low 
alkylate requirements and when s0 
blended, and after addition of lead tetra- 
ethyl, meet highest grade aviation fuel 
specifications. 

Three commercial plants are now in 
operation and have given very satisfac- 
tory performance. A large number of 
additional commercial units are under 
construction. 


The Mass Spectrometer and Its Ap- 
plication to Petroleum Refining. O. L. 
Rosperts, H. W. WASHBURN, AND L. N. 


Leum. 


The mass spectrometer as an analyti- 


| cal tool for use in petroleum refining 


operations is discussed. Examples of 
several types of mixtures which have 
to date been successfully analyzed by 
this new method are presented with 
comments regarding their accuracy and 
time required for analysis. The paper 
concludes with a brief discussion of sev- 
eral processes in which analytical data 
are useful in control, and in which the 
mass spectrometer method may prove 
valuable to the refiner. 


Catalysts of the Montmorillonite 


| Type. R. C. Davinson, F. J. Ewtnc, AND 
| R. S. Suute, Filtrol Corporation, Los An- 


geles. 
The increased demand for high oc- 


tane gasolines has led to the widespread 
| commercial employment of catalysts in 
| petroleum processing. Although both 
| natural and synthetic catalysts have 


been used, this paper discusses only 


| those falling in the natural category. 


The early application of activated mont- 
morillonitic type clay for petroleum 


| cracking and the factors affecting the 
| catalytic activity of clay—both as 10 
| original raw material and its subsequent 
| treatment—are reviewed. There is ais° 
| a resume of the theories of catalytic 
| mechanisms as applied to activity and 
| an outline of how these various com 
| ditions have led to the development 0! 


7 
controlled natural catalysts for meeting 
wartime requirements. The main us 


| in catalytic cracking and other eee 
| applications in heterogeneous catalysts 
| are briefly outlined. 
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N.P.A. Speaker Stresses 


Aviation Fuel Need 


The need for additional supplies of 
\00-octane aviation gasoline was stressed 
by E. D. Cumming, PWA director of 
reining, When he spoke to the abbre- 
yiated session which replaced the regu- 
lar meeting of the National Petroleum 
Association in Cleveland, April 15. 
“There is a wide gap,” he said, “be- 
ween the combat fuel which is avail- 
able and that which the air forces feel 
they should have.” 

Since the refining industry made part 
of its contribution of aviation gasoline 
in 1942 by readjusting existing equip- 
ment to making ingredients for this 
fuel, he laid stress on further increase 
through ingenuity. By the end of 1943 
he expects one third of the refining 
plants in the United States to be en- 
gaged in providing some ingredients of 
the aviation gasoline requirement. 

The future building program was thus 
outlined : 

“We are still working aggressively on 
proposals for extension of aviation-gaso- 
line-plant facilities. At present we an- 
ticipate that we can fulfill the require- 
ments east of the Rocky Mountains by 
installing only those facilities which in- 
volve the minimum of critical materials 
as well as minimum crude oil require- 
ments.” 

Other speakers at the fortieth semi- 
annual meeting of the association were 
W. M. Holaday, aviation section PWA 
director of refining; Paul Ryan, chair- 
man PIWC committee, post-war read- 
jutments; Frank A. Watts, director 
PWA materials division; Robert I. 
Minckler, director PWA supply divi- 
sion; Robert H. Collacott, of OPA. 


Willard H. Dow Gets 


Chandler Award 


Willard H. Dow, president of Dow 
Chemical Company, Midland, Michigan, 
was given the Chandler Medal May 20. 
This is the annual award of Columbia 
University, given for outstanding 
achievements in chemistry. 


An interesting departure in a convention program was reserved for April 16, the last day of the meeting of the Natural Gasoline Association of America. It was 

‘Information Please’’ session. D. E. Buchanan, Hanlon-Buchanan, Inc., and director of District 3, PAW, had the role of interlocutor. Members of the 
nel of representatives of several of the engineering, processing and construction concerns. This 
Gasoline Plant Construc- 


listed as an 


audience wrote questions, which Buchanan placed before the 
Panel is pictured above, left to right: A. J. L. Hutchinson, Fluor Corporation; R. P. Mase, Frick-Reid Supply Corporation; M. F. Ketzebue 





THE LOOK Box 


Schaefer Vice President 
Of Ethyl Corporation 


John H. Schaefer, general manager of 
the manufacturing department of Ethyl 
Corporation, has been elected a vice 
president and will have charge of traf- 
fic and manufacturing development ac- 
tivities along with his former duties. 

Schaefer has been with Ethyl Corpor- 
ation for 17 years, coming into the or- 
ganization upon graduation from Massa- 
chusetts Institute of Technology in 1936. 

He is a native of Buffalo but grew up 
in Wilmington. After high school he 
attended the University of Delaware 
where he gained his bachelor of science 
degree. At M.I.T. he was graduated as 
a master of science and spent a short 
time there as a chemical engineer in the 
research laboratory. While there he was 
associated with George Calingaert, who 
later became director of the chemical 
research laboratory of Ethyl Corpora- 
tion at Detroit. 


WPRA Group Meets 
At El Dorado 


There was a meeting of the technical 
group of the Western Petroleum Refin- 
ers Association in E] Dorado, Arkansas, 
April 29, when John H. Baird, South- 
west district manager of Lubri-zol Sales 
Corporation, spoke on Changes in Lubri- 
cating Oils as Influenced by Military Needs. 











A Cabelas 


NGAA Program Stresses 
Role of Natural in War 


Although the program for the an- 
nual meeting of the Natural Gasoline 
Association of America in Dallas April 
14, 15 and 16, was arranged in antici- 
pation of restricted attendance, registra- 
tions exceeded 400. Some of the prelim- 
inary arrangements proved inadequate 
with the result changes had to be made. 

The report of the technical commit- 
tee and its several subcommittees the 
afternoon of April 14 was started in one 
of the smaller meeting rooms .of the 
Baker hotel. When this room was filled 
and others were seeking admittance 
the session was: halted and arrange- 
ments made for continuing it in the 
ballroom, 


This session consisted of the follow- 
ing reports of work being dcne under 
supervision of the technical committee, 
of which H. H. Beeson, Sabine Valley 
Gasoline Company, Shreveport, is chair- 
man: 

The Testing of High Pressure Gases, 
W. L. Bowser, The Atlantic Refining 
Company. 

Determining Specific Gravity of Two- 
Phase Gases, D. A. Sillers, Lone Star 
Producing Company. 


Corrosion in Distillate Weils, T. S. 
Bacon and E, A. Brown, Lone Star Pro- 
ducing Company. 

Fractional Analysis of Gases, H. A. 
Montgomery, Hdanlon-Buchanan, Inc. 

Fractional Analysis by Mass Spectrom- 
eiry, O. L. Roberts, The Atlantic Refining 
Company. 

Adsorption Fractionation, N. C. Turner, 
Frick-Reid Supply Corporation, 

The second day was given over to the 
technical program, with Paul C. Coffin, 
Shamrock Oil & Gas Corporation, presid- 
ing at the morning session which program 
follows : 

The Potentialities of Alkylation and Iso- 
merization, Arch L. Foster, whose paper 
was read by B. R. Carney, Shell Oil Com- 


pany. 
Tepetate, Six Years Later, E. O. Ben- 





tion Corporation; R. H. Newton, Houdry Processes Corporation; M. M. Perkins, M.W. Kellogg Company; A. E. Buell, Perco Division, Phillips Petroleum Company; 
She Rector, Petroleum Engineering, Inc.; Henry Wade, Parkhill-Wade; R. C. Fish, Stearns-Roger Manufacturing Company; Justin Wolfe, assistant counsel; Paul M. 
Sigorodsky, assistant director, and Frank H. Dotterweich, technical advisor, natural gas and natural gasoline division, Petroleum Administration for War. 
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OFFICIALS OF THE NATURAL GASOLINE ASSOCIATION OF AMERICA 





H. H. BEESON, Vice President 


R. A. CARTER, Vice President 


JAMES W. VAIDEN, President 


President: James W. Vaiden, Skelly Oil Com- 
pany, Tulsa. 

Vice presidents: H. H. Beeson, Sabine Valley 
Gasoline Company, Shreveport; H. A. Ells, 
Cities Service Oil Company, Bartlesville; R. A. 
Carter, Continental Oil Company, Ponca City; 
C. R. Williams, The Chicago Corporation, Cor- 
pus Christi, who represents the high-pressure 
division. 

Directors elected for two years will be named 
for the following company members: J. S. Aber- 
crombie Company, The Atlantic Refining Com- 
pany, Carbide & Carbon Chemicals Corpora- 
tion, Continental Oil Company, Cities Service 
Oil Company, Glazier Production Company, 
Lone star Producing Company, Owens-Libbey- 
Owens, gas department; The Parade Company, 
Shamrock Oil & Gas Corporation, Shell Oil 
Company, Union Oil Company and Virginian 
Gasoline & Oil Company. 


C. R. WILLIAMS, Vice President 


H. A. ELLS, Vice President 





nett and F. B. Haverfield, Continental Oil 
Company. 

The Distillate Industry in the War Pro- 
gram, J. R. Butler, Cotton Valley Opera- 
tors Committee. 

H. A. Ells, Cities Service Oil Company, 
presided at the afternoon session when the 
following subjects were discussed : 

Intelligent Use of Natural Resources, 
the report of Ray E. Miller, who served 
as association president for two years. 

Normal Butane, R. C. Alden, Phillips 
Petroleum Company, whose paper was read 
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by T. W. Legatski of the same concern. 

War Products from Natural Gas and 
Natural Gasoline, Paul M. Raigorodsky 
and Frank H. Dotterweich, natural gas 
and natural-gasoline division of PAW. 

The smoker at which members of the 
association are guests of the Natural 
Gasoline Supply Men’s Association was 
held that evening. 

A departure in program procedure 
came the next morning when a panel of 
experts were given the task of answering 
questions from the floor. This part of 
the program was “off the record.” 


The Hanlon Award, presented each 
year at the annual meeting of the Ne 
tural Gasoline Association of America, 
went to F. P. Peterson, Tulsa. Peterson 
was styled the father of the liquefied- 
petroleum-gas industry by Ray E. Mil- 
ler, association president. Peterson 
tired several years ago as assistant st 
perintendent of production for Mid-Cor- 
tinent Petroleum. Corporation. 

His interest in gas engines led him 
into natural gasoline in 1909. Two yeats 
later he purchased a plant for the pur 
pose of seeking solution of the loss¢s 
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WHITLOCK 


HEAT TRANSFER EQUIPMENT 


SOUNDLY ENGINEERED—INTELLIGENTLY MANUFACTURED 


For over half a century, Whitlock has designed and manufactured efficient heat transfer equipment. 
Thousands of installations are in use, representing equipment of many forms, types and capacities, 
custom-made for particular requirements. Though conservative in rigidly maintaining high stand- 
ards, Whitlock has always been progressive in meeting new processing methods. 


AX WHITLOCK HEAT EXCHANGERS 


Whitlock Heat Exchangers are the logical choice for 
exacting services—for high pressures and high or 
extremely low temperatures. For many years they have 
been widely used by refineries and manufacturers of 
synthetic, organic and other chemicals and are made 
in all the various forms, shapes and sizes and of the 
materials required for such services. Furthermore, 
Whitlock facilities include plate fabricating, machine, 
pipe and welding shops, with properly qualified weld- 
ers, and complete testing equipment. Whitlock en- 
gineers will cooperate with customers in the design of 
heat exchangers or we will fabricate directly to the 
customer’s own design. 


WHITLOCK COILS > 


Whitlock Coils are made of any material that can be 
coiled — whether standard or special alloy. There is 
practically no limit to the shape and size of coils which 
can be made except the obvious limits imposed by 
transportation facilities. Whitlock Coils can be tested 
up to 10,000 lbs. hydrostatic pressure or up to 4,500 lbs. 
by “air under water’’ method. Coils can be furnished 
in place within tanks or pressure vessels if desired. 


WHITLOCK PREFABRICATED PIPING => 


Whitlock Pipe Bends, Headers, Flanged Joints, etc., are 
used for many services. As illustrated, pipe bends can 
be supplied in practically any shape and in a wide 
range of pipe sizes and bending radii — with plain 
ends, cast iron or steel flanges, and with screwed. 
welded or Van Stone joints. 


THE W H | T L 0 C K MANUFACTURING COMPANY 


75 SOUTH STREET, ELMWOOD, HARTFORD, CONN. 
District Offices in 
New York Chicago Boston Philadelphia Detroit Richmond 
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SEND FOR BULLETIN H-52 
‘IT GIVES FULL DETAILS 


si0% 
ENNINGS CO 


is Easy to Operate—Non-Sparking—Positively 
Gas-Tight Closing, and Easily Welded, or 
Bolted, to the Tank Roof 


@ Good gas-tight tanks are expensive, and their contents even 
more so. But tanks are not tight, nor their contents safe, unless 
the manheads are designed and built to maintain gas-tightness. 
Specify Oceco Manheads. They have been tested and approved by 
Underwriters Laboratories, Inc. 


Covers of Oceco Manheads are supported loosely from a sturdy 
malleable iron yoke,—and are provided with a non-sparking composi- 
tion or white metal ring, set in the cover, that seats tightly against 
the narrow seating edge of the body. When the cover is closed and 
the handwheel tightened, pressure is applied through the yoke to 
the center of the cover and distributed uniformly around the entire 
seating surface, assuring positive, gas-tight closure,—preventing the 
loss of any volatiles through the manhead, and the resulting fire 
hazard. Oceco Manheads are furnished with steel plate flanged bases 
(ideal for welding to the tank) or drilled for bolting to the tank roof. 
Standard or “self-closing” construction. Prices and more complete 
engineering description on request. Send for Bulletin H-52. 


FIRE PREVENTION AND VAPOR CONSERVATION EQUIPMENT 


FOR VOLATILE LIQUID STORAGE TANKS 











F. P. PETERSON 


incidental to the wasteful practice of 
weathering. In time he succeeded in 
liquefying propane and butane by refrig- 
eration. Then he designed equipment 
and obtained patents on liquefication of 
natural gas by pressure fractionation as 
well as one on multiple-stage condensa- 
tion for producing stable natural gaso- 


| line. 


Then he applied for a patent on lique- 


| fied petroleum gas, which he described 
| as: “a composition of matter compris- 
| ing a new commercial product, gaseous 
| at normal temperatures and atmospheric 
| pressure but capable of being liquefied 
| and thereafter held in containers in the 
| form of a liquefied gas at normal tem- 
| peratures and under pressure practical 


for storage and transportation pur- 
poses.” 


| Middleton Promoted 


At Mid-Continent Plant 

J. A. Middleton has been promoted to 
chief designing engineer for Mid-Conti- 
nent Petroleum Corporation, with head- 
quarters at the West Tulsa Refinery, 
Tulsa, Oklahoma. He was formerly 


| chief assistant to E. M. Dons, engineer- 
| ing department. 


| Wheeldon Is Lone 


Star Superintendent 

Harry Wheeldon has been appointed 
superintendent of gasoline plants for 
Lone Star Producing Company. He suc- 
ceeds J. R. Jarvis, who died recently. 
Wheeldon had been assistant since 1939. 
Another change brought Fred Town- 
send, Lone Star superintendent in East 
Texas, to Dallas as assistant superin- 
tendent. ; 

Both are graduates of Texas Agricul- 
tural & Mechanical College in chemical 
engineering. 

Wheeldon joined the Lone Star or- 
ganization in 1922 and has worked _in 
most of its major gasoline plants. He 
became superintendent at Gainesville in 
1925, serving in similar capacities 1m 
Petrolia in 1926 and at Gordon in 1927. 
In January, 1937, he became supefin- 
tendent of gasoline plants in the Ranget 
area and held that position two years, 
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Forged steel construction in- 


sures safety. Multiple internal 






guides accurately machined 






guarantee alignment. Packing 






for individual requirements 






eliminates costly shut-downs. 






Specify Lucas Expansion Joints. 





SOUTHWEST WELDING 
& MANUFACTURING COMPANY \&\ 
ALHAMBRA, CALIFORNIA 
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John Zink’s 
MIRACLE BURNER 


for 
Gasoline Plants 


the 
John Zink 
VERTICAL BI-MIX 


@ This burner operates on natural, refinery or pro- 
pane gases without adjustments to the burner. 


® These burners are so installed that all air enter- 
ing the fire box passes through the radiating arm 
spiders, making an efficient steam generator. 


So designed that primary and secondary air 
adjustments may be made without going under 
the furnace. THE VERTICAL BI-MIX BURNER is 
so strong that workmen may walk on it when 
inspecting or repairing the boiler. 


Write for specifications and prices. 





“"“WE MAKE OIL BURNERS TOO’’ 


JOHN ZINK COMPANY 


TULSA, OKLAHOMA 





NEW YORK .. . 


LOS ANGELES . . . DETROIT . . . SAN FRANCISCO 








HARRY WHEELDON 


when he came to Dallas as assistant 
general superintendent. 

Townsend came into the organization 
in 1927 as a testing engineer in the Gor- 
don plant. Later he was chemist at 
Gordon and at Petrolia. He became 
chief chemist of the Ranger district in 
1932 and a year later became superin- 
tendent at the Gordon plant. He went 
to East Texas as district superintend- 
ent in May, 1941. 


Dr. W. S. Landis Awarded 
Gold Medal by Chemists 


Dr. Walter Savage Landis, vice presi- 
dent of American Cyanamid Company, 
has been awarded the gold medal of the 
American Institute of Chemists which 
will be presented at the annual meeting 
of the Institute to be held in May. 

This medal, which is awarded annual- 
ly for outstanding service to the science 
of chemistry, is being presented to Dr. 
Landis not only in recognition of his 
contributions to chemical engineering 
and development work, largely in the 
field of nitrogen derivatives, but also for 
his services to the professional side of 
chemistry. 

Among Dr. Landis’ accomplishments 
is the development of a method for the 
fixation of atmospheric nitrogen by pro- 
ducing ammonia from cyanamid an 
oxidizing it to nitric acid; and he was 
concerned with the engineering of the 
first American plant for using this pro- 
cess, erected during World War |, 
when the nation was faced with “nitro- 
gen starvation.” He likewise designed 
the first portable hydrogen generator 
for inflating military balloons, largely 
used by the American forces. 

At this time, he was also consultant 
for many industrial groups who were 
faced with problems in the production 
of munitions, but were without expe 
rience in this field. 

His technical developments include 
processes for the production of hydro- 
cyanic acid, cyanides, ferrocyanides, di- 
cyandiamid, and urea from cyanamid. 

Dr. Landis is a graduate of Lehigh 
University with the degree of metar 
lurgical engineer (1902), M.S. (1906), 
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Standard Steel possesses the physical 
facilities and trained personnel re- 
quired to fabricate pressure vessels, 
tanks and other types of equipment 
bu‘it from steel plate and used by the 
designers and erectors of refineries and 
petro-chemical plants. Acetic, phthalic 
anhydride and similar plants as well as 
the oil and synthetic rubber industry 


will find Standard Steel designers, engi- 











neers and structural job men con- 
versant with the latest manufacturing 
practices. 

For over fifteen years Standard Steel 
has fabricated steel plate equipment 
for the engineering and construction, 
mining and food processing fields. The 
comprehensive experience gained in 
these fields plus the services of per- 


sonnel who have worked with the oil 








STANDARD Steel Corporation 


5001 Boyle Avenue, Los Angeles, California 


STEEL PLATE FABRICATORS TO 





industry for many years past are at 
your disposal. 

An opportunity to present the Standard 
Steel story in detail and to bid on work 
which we are qualified to handle is very 
much desired. 

Write, wire or telephone for a Standard 
Steel Engineer who will furnish you, 
promptly, full information concerning 


any plate steel problem you may have. 


INDUSTRY OF THE WEST 
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DR. W. S. LANDIS 


and the honorary degree of Sc.D. (1922). 
During 1905 and 1906, he studied min- 
eralogy and crystallography at Heidel- 
berg, Germany, and spent sime time at 
the Krupp Institute in the Technical 
High School at Aachen, in 1909. He 
later taught in the Department of Min- 
eralogy and Metallurgy at Lehigh, re- 
signing as associate professor in 1912 to 
join the American Cyanamid Company 
as chief technologist. He has been ac- 
tively associated with this company ever 
since. He established its first research 
laboratory in 1913, was made a director 
in 1922, and vice president in 1923. 

Many patents have been granted to 
Dr, Landis, and he is the author of 
numerous articles on chemical, financial, 
and economic subjects. Throughout his 
career, he has spent much time and 
effort towards raising the professional 
standard of chemists. 

Dr. Landis has been chairman of the 
New York Section of the American 
Chemical Society, chairman of the New 
York Section of the Electrochemical 
Society, president of the national Elec- 
trochemical Society, and a member of 
the Chemist Advisory Council. He is a 
member of the American Institute of 
Chemical Engineers, the American In- 
stitute of Mining and Metallurgical En- 
gineers, and the American Institute of 
Chemists, president of the Chemists 
Club, New York, a trustee of Lehigh 
University, and a member of the hon- 
orary scientific societies, Tau Beta Pi, 
Sigma Xi, and Epsilon Chi. He has 
been presented with the Chemical In- 
dustry Medal and the Perkins Medal. 


Miller Awarded Honorary 
Degree in Engineering 


Walter Miller, vice president_of Con- 
tinental Oil Company, Ponca City, was 
awarded an honorary degree in engr 
neering by the University of Tulsa May 


THOMAS C. WILSON. Inc. Bae 
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accomplishments in the development ° 
SHE WILSON BUILDING lubricating oils. He was the first man 
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NICKEL AIDS THE AERONAUTICAL INDUSTRY 


to KEEP =m Ftyine/ 


The design engineers of the aeronau- 
tical industry have repeatedly met de- 
mands for improved aircraft to serve 
on world-wide fighting fronts. At the 
same time the industry has been able 
to turn out huge quantities of highly 
complex precision mechanisms on a 
mass-production basis. 


Since the pioneer days of the avia- 
tion industry, it has made extensive use 
of materials containing Nickel for en- 
gine and fuselage parts. In these appli- 
tations the industry’s engineers have 
developed to the fullest extent the use- 
ful and unique properties contributed 


by Nickel to the materials commonly 
used in aircraft construction. 


The continued widespread use of 
Nickel reflects confidence based on 
innumerable satisfactory performance 
records. 


On all fronts, pilots and maintenance 
crews are learning what metallurgists 
long have known. Properly 
used, a little Nickel goes a 
long way toward assuring 
the dependable perform- 
ance of aircraft. From 
valves to drive gears, and 
from crankshafts to mani- 


folds, modern aircraft perform more de- 
pendably because of the added strength, 
toughness and resistance to corrosion 
Nickel imparts to other metals. 

The technical staff of International 
Nickel has been privileged to cooperate 
with the aeronautical engineers who 
have accomplished so much toward the 
improvement of aircraft. These engi- 
neers and metallurgists offer counsel 
and data to all who desire assistance in 
the selection, fabrication and heat trect- 
ment of ferrous and non-ferrous metals. 


* Nickel * 


Send for lists of available publications. Address your inquiries to Technical Library Service 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wall st., New York, N.Y. 
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Keep these vital tools 
ready for action 


Suppose an emergency required you to open one 
of your stills, cracking coils or other tubular units 
today. Would you be able to take advantage of 
this condition by cleaning tubes while the unit 
is down? 


How long is it since you looked over your tube 
cleaners? Why not do it now, while you think of 
it? They may need adjustment, 

repair or parts replacement. 


You'll have to use your tube clean- 
ers sooner or later, perhaps sooner 
than you expect. So why risk tying 
up production on account of im- 
perfect tube cleaners? Get them 
ready for immediate action now. 


The ROTO Company 


145 Sussex Avenue 
NEWARK, N. J. 


TUBE 
CLEANERS 





WALTER MILLER 


the use of synthetic additives in lubri- 
cants. 

Miller was born in Switzerland and 
came to the United States when a 
youth. After completing his elementary 
education in Elizabeth, New Jersey, he 
went into the refining plant of Tide 
Water Oil Company as a yield clerk. 
He studied chemistry, engineering and 
accounting at night and came to be 
process superintendent at the Tide 
Water plant at Bayonne. 

In Oklahoma he was superintendent 
of Pierce Refining Company, held a 
similar position with Cosden & Com- 
pany and in 1931 became a consulting 
engineer in refining with headquar- 
ters at Tulsa. It was in this capacity 
that he became connected with Marland 
Oil Company in 1931, and January 1, 
1922, he took charge of refining opera- 
tions of that company. When Marland 
Oil Company was merged with Conti- 
nental Oil Company in 1929 he con- 
tinued as vice president in charge of 
manufacturing. 


Oil and Coal Mixture 
Now Being Tested 


Exhaustive tests to develop a fuel 
composed of oil and coal have been 
started by the United States Bureau of 
Mines and The Atlantic Refining Com- 
pany at one of its boilers in the Phila- 
delphia refinery. 

If the tests prove successful in de- 
veloping a colloidal fuel for industrial 
furnaces, heating plants, and power get- 
erators, the amount of oil needed by this 
type of equipment will be reduced by 
about one third and will be an import- 
tant factor toward alleviating the sett 
ous petroleum shortage along the At- 
lantic seaboard. It is expected that the 
tests will be concluded within a month. 

Past tests to determine the practica- 
bility of a coal-oil fuel have proved 1 
conclusive. 

The mixtures used in the experiment 
contain approximately 60 percent 0 
and 40 percent bituminous coal pulver- 
ized into powdered form in grinding 
machines. 
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leum industry at prices 
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Address: 


TEXACO DEVELOPMENT CORPORATION 


A subsidiary of The Texas Company 


26 Journal Square Jersey City, N. J. 
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150 Ib. Class B steel valve 
with automatic controller. 





5 to 900 PSE 


1 


_ 





125 Ib. Butterfly Valve 
with hand wheel control, 
American Standard flanges. 


Bay CASE HISTORY of a 6-inch, 125 Ib. 
R-S Butterfly Valve illustrates the ad- 
vantages and increased service to be ob- 
tained from this type valve. It was installed 
in a line leading to a condenser and used 
for shut-off under 70 Ibs. pressure. 

Previous installations of conventional 
type valves did not hold up and had to be 
replaced every six to eight months as the 
abrasive action of the fluid in the form of 
a high pressure “jet” wore a hole through 
the casing. When an R-S Butterfly Valve 
with “A” Metal was installed, the length 
of service was tripled. 

Here is concrete evidence that even 
abrasive materials “fan out” into a cres- 
cent-shaped spray when the Butterfly Vane 
approaches a closed position. This fact, 
coupled with the use of “A” Metal in an 


R-S Butterfly Valve, produces outstanding results where hard wear and 


severe stresses are encountered. 


The Butterfly Vane is not a “flopper.” It is beveled and wedges against 
the valve body when closed. Compare—results prove the superior efficiency 
of this type valve under high or low pressures and temperatures. 

Your R-S Distributor will gladly furnish detailed information. 


VALVE DIVISION 


R-S PRODUCTS CORPORATION 


120 Berkley Street 


Philadelphia, Penna. 


BUTTERFLY VALVES 


Continental Announces 
Changes in Personnel 


Continental Oil Company has made 
the following promotions in the per. 
sonnel of its manufacturing division: 

Charles Morgan, who has been super. 
intendent at the Artesia plant, is now 
superintendent at the Denver plant 
Nolan Horton is superintendent at Ar. 
tesia and L. W. Vickery is assistant sy- 
perintendent at the Ponca City refinery. 

Morgan had been at Artesia for {4 
years previous to the promotion. He 
started with the organization in 1922 as 
a stillman at the Glenrock plant. 

Horton started with the company as a 
laboratory tester at the Wichita Falls, 
Texas, refinery. In August, 1936, he 
was transferred to the Ponca City plant 
as an analytical chemist. He was ap- 
pointed resident chemist at the Artesia 
refinery in March, 1939, and returned 
to Ponca City in December, 1942, as a 
technologist. 

L. W. Vickery started his career with 
the company in November, 1929, as a 
draftsman in the Ponca City refinery 
and was transferred to the Baltimore 
refinery the following year. In 1935, he 
returned to the Ponca City plant as a 
technologist and later held the position 
| of foreman and superintendent of the 
| lube oil division. 


Military Responsible 
For Its Fuel Shortage 


Tardiness of military authorities in 
| determining requirements of aviation 
gasoline is responsible for delay in the 
plant construction program. This testi- 
| mony was given the Senate committee, 
| headed by Senator Truman by Donald 
| M. Nelson, chairman of the War Pro- 
| duction Board. Both the Army and 
Navy, he pointed out, failed to calculate 
| requirements as long as two years ago. 
| This, rather than diversion of equip- 
| ment to the synthetic rubber program, 
| is responsible for insufficient fighting- 
| grade aviation fuel as pointed out last 
| month by Robert P. Patterson, Under- 
secretary of War. 
| The Senate Committee began its in- 
| vestigation after Patterson and William 
| M. Jeffers, Rubber Director, clashed 
| over apportioning of critical materials. 
Nelson and Harold L. Ickes, PAW Di- 
rector, were the first witnesses. 
Nelson criticized personal rivalries, 
| classed the demands for material as be- 
tween rubber and aviation gasoline as 
the most serious question in the con- 
troversy and assured the committee that 
he would repeat his decision of last 
winter, if he faced the issue from which 
the synthetic rubber program was as- 
sured equipment for 53 percent of the 
capacity recommended by the Baruch 
Committee. 
| The aviation-gasoline situation arose 
as early as July, 1940, he disclosed, when 
the National Defense Advisory Commis- 
sion recommended creation of a 7,500,- 
| 000-barrel storage of the fuel. 

That suggestion was not carried out 
because of controversy among military 
leaders, he testified. The controversy 
continued into 1941, with the aviation 
gasoline that might have been stored 
going into commercial channels. It was 
not until June, 1942, that the aviation- 
gasoline program was raised to a hig 
place on the priorities list, he said, €x- 
plaining that the delay was because the 
Army “wasn’t sure” of its requirements. 
Both Army and Navy, he said, originally 
were low on their estimates, although he 
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- Here’s a valve that will show substantial savings in main- } 
“ tenance and replacemen< costs on those tough services where 
_— i 
ist the conventional type of valve doesn’t stand up. 
- h 1 
Walworth Lubricated Plug Valves are of the plug cock 
n- é f 
m e, using insoluble lubricants. Easy operation, tight seal- 4 
| 
ed , : ‘ 
Is. ing, and resistance to corrosion and wear are assured by 
~ simply turning down the lubricant screw. Pressure, hy- 
eS, draulically exerted on the entire lubricant system, auto- 
e- WT 
as matically frees the plug from its seat, coats the finished | 
n- | 
at surfaces with a film of protective non-friction lubricant, and | 
st j 
‘h seals the ports against leakage. 
'S- To help you “fit the valve to the service” you'll find per- ° "% 
a tinent information on Walworth’s complete line of valves, Although generally an all ta een valve, Walworth Lubri 
c fittings, pipe, and pipe wrenches in the new Walworth cated Plug Valves are especially adaptable to “difficult” | 
Catalog 42. Included are 78 pages of practical engineer- ‘ - wage * 
- ig data thet cluplity vélec solnciion and mute plélea services. Available in sizes from ¥2 to 24 inches, for pressures 
S- layouts easier. Write, on business stationery, for your from 125 to 5,000 psi, and for all vacuum requirements. 
),- free copy. Address: Walworth Company, 60 East 42nd : } 
Street, New York, N. Y. Department 59. They are designed to help you fit the valve to the service. 
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emphasized the military authorities were © 
doing their best to deal with the un. ~ 
known factors that entered into the sit. 
uation. : 


Rubber Most Critical 4 


Nelson declared that the rubber situa- 7 
tion was the most critical of all the sit. 7 
uations created by the war program, ex- © 
plaining, in response to a question, that © 
the shortage of truck tires “is causing 7 
trouble all over the country, and we © 
have had to cut back the military pro- | 





Enlarged copies of this 
chart on request; also 
ask for Catalog 78. 


Valves aren’t easy to replace these days 
. .. practically all materials going into their” 


manufacture are on the critical list. This 
means that it is up to every valve user to 
take the best care of what he has,to insure 
the longest possible service life. 


Leaky valves are saboteurs of your produc: 
tion schedules . . . obstructing your best 
efforts and increasing*your costs. The chart 
illustrated abové gives youan idea of what 
valve leakage eosts you, not to mention the 
lowered efficiency of your operations. 


Fortunately, valves respond to good treat- 
ment. Careful handling, immediate repair 
of the slightest leaks, and prompt replace- 
ments of worn parts will keep them on the 
job, ready to meet the demands imposed by 
industry’s unprecedented war effor®, : 


ESTABLISHED 1862 


THE LUNKENHEIMER &o 


— QUALITY’ = 
CINCINNATI, OHIO. U.S.A. 


NEW YORK CHICAGO 
BOSTON PHILADELPHIA 


EXPORT DEPT 318-322 HUDSON ST., NEW YORK 


LUNKENHEIMER VALVES 





gram due to this shortage.” 


The danger of “rubber bankruptcy” jg : 


not over, although the situation hag 


eased, he said, but he suggested that § 


Jeffers be asked to answer questions on © 


the relaxation of rationing regulations, 


All of the programs which are com- . 
peting for the equipment involved in the © 


controversy can be carried out this year, ~ 


Nelson told the committee. 


Declaring that he was proud of his 4 
aviation-gasoline program, proud of his | 


PAW experts and proud of the oil in- 


dustry, Ickes declared that currently ~ 


more 100-octane than the military agen- 
cies asked for is being delivered and 


that even the greatly increased require- E 
ments in June will be met. But, he indi- — 


cated, from there on it will be a fight, 


Not Far-Sighted 


Admitting that the military services * 


were not very far-sighted in their esti- 


mates of gasoline needs, the administra- © 
tor said they are now on “our side,” ~ 


but it was not until May, 1942, that an 


requirements figure, and that semi-offi- © 
cial, was procurable as to needs by De- ~ 
cember, 1943. Even that was based ona ~ 


then obsolete plane program, and as late 


as last September there was no official © 
long-range figure available for 1944 ~ 
PAW made its own calculations, always © 


much higher than the military’s esti- 
mates, and has consistently been ahead 
of the services. 


“Not Making Too Much” 


Ickes charged that he made “some 30 | 
separate demands” for help to WPB | 
with little result, until it approved 204 
percent of his program last December] 


On April 19 of this year, he said, 7 


acted to schedule construction of the™ 
remaining plants in the program—amy 


order which should have been issu 


in January or February so that they 


shops would be prepared for it. 


“We are not making as much 100- q 
octane as we wish we were making,” he} 
told the committee. “We are not making : 


as much as we need.” 


Asked by Senator Truman whether} 


the several war agency heads consult 
each other on mutual problems am 
whether there was any cooperation 
among them, Ickes said there were few 
moves in that direction. “I am the best 
cooperator in Washington—when I can 
have my own way,” he volunteered. 


SONJ Offers Buna-S 
Patents to Government 


Standard Oil Company (New Jersey) 
has offered all its patents in Buna- 
rubber to the federal government 
through Rubber Reserve Corporation. 
Under the proposal the government 
would have title to all patents for their 
life, with free license for itself and the 
privilege of granting royalty-free li 
censes to anyone who cooperates in the 
program of synthetic-rubber production 
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Green worker— but he’s sate 


He’s a new man in a vital war plant... working long hours... sometimes forget- 

ting to be careful. Here is a real job for “A.W.” Rolled Steel Floor Plate—to 

stop the alarming increase in slipping and falling accidents, to end floor troubles 

for good. “A.W.” Floor Plate protects men essential in the war effort wherever 

they may be. Fire-proof, heat-proof, oil-proof, crack-proof. Write for folder. 
Other products include Plates, Sheets, Billets, Blooms, Slabs—Carbon, Copper or Alloy analyses. 





ALAN WOOD STEEL COMPANY 


MAIN OFFICE AND MILLS: CONSHOHOCKEN, PENNSYLVANIA : SINCE 1826. District Offices and Representatives: 
Philadelphia, New York, Boston, Atlanta, Buffalo, Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, 
St. Paul, New Orleans, Pittsburgh, Roanoke, Sanford, N.C., St. Louis, Los Angeles, San Francisco, Seattle, Montveal. 














FRIENDS OF KEMP, 
both old and new, 
will be interested in 
this V Mail from the 


The Army-Navy “E” flag, awarded “for high 
achievement in the production of materials 
of war,” proudly flies at The C. M. Kemp Mfg. Co. 


KEMP of BALTIMORE 





and reciprocates with similar licenses 
under its own patents. 

In offering the patents a statement by 
the corporation was that it was being 
done “in order to give the greatest pos. 
sible impetus to the wartime rubber 
program.” 

Objectives set forth were: 

To give every possible incentive to co. 
operation in the war rubber program. 

To remove concern about post-war 
patent situation from any who may have 
a contribution to make. 

To encourage American research and 
ingenuity to build a new industry. 

To continue to do everything it can 
to assure tires for America’s cars al- 
ways. 

The government would provide an ad- 
ditional $5,000,000 for research as part 
of the agreement. 

In replying to the offer, William M. 
Jeffers, Rubber Director, said: 

“Your proposal is very definitely in 
the public interest and this is an emi- 
nently propitious time to make the 
offer. I hope that your example will 
lead others to join promptly in this 
effort.” 


Hydrocarbon Book 
Is Being Revised 


A fourth edition of Physical Constants 
of the Principal Hydrocarbons, by M. P. 
Doss, has been suggested by the Technical 
Advisory Committee of the Petroleum 
Industry War Council, and will be pub- 
lished by The Texas Company if suf- 
ficient advance orders for copies are 
received. 

The third edition, issued in March, 
1942, contained 215 pages and listed the 
properties of more than 2,000 hydro- 
carbons. In the proposed new edition, 
scheduled to appear about May 20, more 
than 100 pages will be revised to include 
new or corrected data, particularly on 
hydrocarbons related to the manufacture 
of aviation gasoline, synthetic rubber, 
synthetic resins, and toluene. 

The book will be available at cost— 
approximately $5.00 a copy. Requests 
for copies may be addressed to M. P. 
Doss, The Texas Company, 135 East 
42nd Street, New York. 





RARE CHEMICALS 


HE National Registry of Rare Chemi- 
cals, Armour Research Foundation, 33rd, 
Federal and Dearborn Streets, Chicago, 
has received urgent requests for the 
chemicals listed below. If anyone has 
one or more, even if only in one-gram 
quantities, please inform the registry. 

Alpha-methyl-vinyl-methyl-ketone. 

Alpha-amino-valeric acid. 

Delta-amino-valeric acid. 

Di-n-propy! aminoethyl alcohol. 

2-nitro-4-methoxy benzaldehyde (ni- 
tro anisaldehyde). 

Q-nitrophenyl acetic acid. ; 

O-nitro-p-methoxy phenyl acetic acid. 

Ethylene disuiphonate. 

2-amino-heptane sulphate. 

Chloroethylmethylether. 

Decyl-, hexadecyl-, octadecyl-, and 
heptacosyl isocyanate. 

Cyclobutanone. 

Naphthylhydrazine hydro-chloride. 

Octene. 

Isobuty!l-p-aminophenol. 

4:4 diamidino diphenoxy pentane. 

4:4° diamidino diphenoxy propane. 
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No. 4: Tips on Condenser Tube Maintenance 


Simple methods 


of repairing anc 
reworking worn tubes 


Most of the causes of condenser 
tube damage can be eliminated ... 
and even where damage has oc- 
curred, many tubes can be repaired 
and put back into useful service, 
thereby conserving copper and other 
critical war materials. 

The chief causes of trouble are: 
1.Excessive local turbulence; 2. Fine- 
ly divided air bubbles; 3. Excessive 
solids in the cooling water. Methods 
of preventing these have been dis- 
cussed in previous messages in this 
series and further information will 
be supplied on request. 

The following suggest several 
practical methods of overcoming 
certain types of damage to tubes, 
which can be easily applied under 
today’s conditions. 


The use of sleeves for pitted inlet ends 


When tubes begin to show signs of 
pitting on inlet ends, the usual prac- 
tice is to set flared sleeves in the 


tubes. These sleeves should be 
carefully made to fit tightly and 
leave no shoulder at the inside end 
which might cause turbulence. 


Where the ferrules have been destroyed 





In some cases, the tubes may have 
failed only at the inlet end, with very 
little corrosion elsewhere. However 
the ferrules may have been destroyed. 
In this situation, the bad ends may 
be cut off, the tubes then stretched 
and used again. 





Changing the location of tubes 


When tubes begin to leak because 
of pitting or plug-type dezincifica- 
tion, and replacement seems indi- 
cated, many tubes may still be in 
good enough condition for further 
use. All the tubes can be withdrawn 
and carefully tested. The poorest 
can be discarded and those passing 
the test can be re-used. Longer serv- 
ice will follow if these re-used tubes 
are placed in that part of the con- 
denser where the least corrosion 
has occurred. 

We will be glad to send you further 
information on methods of prolong- 
ing condenser tube life if you will 
mail your request on a letterhead to 
the address below. a0 


THE AMERICAN BRASS COMPANY 

General Offices: Waterbury, Conn. 

Subsidiary of Anaconda Copper Mining Co. 
In Canada: 

Anaconda American Brass Ltd., New Toronto, Ont. 


“ Ayaconda Condenser Tubes 
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SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 


PETROLEUM REFINER 
by 
THE LESLIE LABORATORIES 
Traver Road, Ann Arbor, Mich. 


under the supervision of 
DR. E. H. LESLIE and DR. H. B. COATS 








The abstracts here presented are selected from the current literature of science and 
technology to afford reference to fundamental information not easily available to all readers. 
Abstracts of articles appearing in readily obtainable trade journals are not included. 

Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. 
Complete or limited bibliographies covering special topics by title, by abstracts, or in com- 
plete manuscript, will also be prepared and furnished at reasonable cost by the Laboratories. 








Fundamental Physical 


And Chemical Data 

The Physical Properties of Alicyclic 
Hydrocarbons. II. Boiling Points of 
Monocyclic Hydrocarbons. G. EGcLorr 
AND R. C. Kuper, J. Phys. Chem. 46 (1942) 
pp. 934-45, 


The authors studied the boiling point 
data for more than 300 hydrocarbons 
and reached certain generalizations on 
the relationships between boiling point 
and structure. The unsubstituted mono- 
cyclic saturated hydrocarbons from C; 
to Cw, have boiling points from 9° to 
27°C. higher than the corresponding 
normal alkanes and 15° to 30° higher 
than the isomeric l-alkenes. Branching 
of side chains lowers boiling points, as 
it does among the alkanes. Among the 
isomeric compounds of given alicyclic 
content the boiling point generally de- 
creases as the number of aliphatic side 
chains increases. Among the isomeric 
dialkylcyclanes, 1,l-substitution gives 
the lowest boiling point and 1,2-substi- 
tution gives the highest, even when the 
substitution groups are not the same. 
Among 20 sets of cis-trans isomers the 
boiling points of the cis compounds 
were from 0° to 7.5° higher than those 
of the trans compounds. A discussion 
of the effect of double bonds is in- 
cluded. The Boord classification of 
double-bond types was used. The intro- 
duction of a triple bond into a saturated 
alicyclic hydrocarbon raises its boiling 
point. 


Properties of Normal Paraffins. L. 
IvVANOVSZKY AND A. V. Brancker, Petro- 
leum (London) 5 (1942) pp. 168-73, 
188-90. 


The authors report studies that indi- 
cate that the melting point of paraffin 
hydrocarbon mixtures is essentially ad- 
ditive if the hydrocarbons do not differ 
by more than 2 carbon atoms. If the 
melting point is plotted against molecu- 
lar weight, 2 smooth curves are found, 
one for odd and one for even numbered 
hydrocarbons. These curves converge at 
the molecular weight of about Cn. The 
various formulations that express this 
relationship are considered. Curves rep- 
resenting the Ivanovszky and Ivanovs- 
zky-Brancker formulas expressing the 
relationship between melting point and 
molecular weight indicate that the melt- 
ing points of normal paraffins tend to 
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approach a limit at about 405° K. At 
this temperature a difference of 4000 
carbon atoms causes a change of only 
about 2° K. in melting point. 


The Heat Capacity and Entropy, 
Heats of Transition, Fusion and Vapor- 
ization and the Vapor Pressures of 
Cyclopentane. Evidence for a Non- 
Planar Structure, J. G. Aston, H. L. 
FINK AND S. C. SCHUMANN, Jour. Amer. 
Chem. Soc. 65 (1943) pp. 341-6. 


The heat capacity of solid and liquid 
cyclopentane was measured from 11.8° 
to 293.82° K. The equilibrium tempera- 
tures of the lower transition, the upper 
transition and the fusion, together with 
their heats were determined. The heat of 
vaporization was determined at 298.16° 
K. The experimental vapor pressure 
equation over the range 220° to 287° K. 
was used to calculate values of the heat 
of vaporization at 230°, 260°, and 298.16° 
K. Comparisons of the experimental en- 
tropy with that calculated from statisti- 
cal and molecular data at 230° and 
298.16° K. indicate a symmetry number 
of one and that the cyclopentane ring 
is non-planar, one carbon atom being 
out of the plane. This effect is attributed 
to the hydrogen interactions of the type 
hindering internal rotation which must 
therefore be repulsions. The methods 
and apparatus used are briefly described. 
Data are presented in detail in tabular 
and graphical form. 


Molecular Weights and Intrinsic Vis- 
cosities of Polyisobutylenes, P. J. Flory, 
Jour. Amer. Chem. Soc. 65 (1943) pp. 
372-82. 


One of the most important phases of 
high polymer chemistry is the assign- 
ment of molecular weight values to 
these substances. In the present investi- 
gation intrinsic viscosities of carefully 
fractionated polyisobutylene were com- 
pared with their absolute number aver- 
age molecular weight determined by an 
osmotic pressure method, Experimental 
methods for fractionating polyisobutyl- 
ene and for determining osmotic pres- 
sures are described. The ratio 7/c of 
osmotic pressure to concentration has 
been found in the case of cyclohexane 
solutions of polyisobutylene to vary 
non-linearly with concentration, con- 
trary to recent theories advanced by 
Huggins and Flory. The slope of this 


relationship appears independent of mol- 
ecular weight. Reliable methods for ex- 
trapolating 7/c to c = O were estab- 
lished, enabling the determination of 
absolute molecular weights with satis- 
factory precision up to values of about 
1,000,000. Molecular weights of poly- 
isobutylenes calculated from Stauding- 
er’s equation are too low; the discrep- 
ancy is more than ten-fold at high 
molecular weights. On the basis of data 
for carefully fractionated samples cov- 
ering a two-hundred-fold molecular 
weight range, the intrinsic viscosity is 
found to be proportional to the 0.64 
power of the molecular weight. This 
decided deviation from Staudinger’s so- 
called “law” cannot in this instance be 
attributed to non-linear chain structure, 
as Staudinger has sought to do in other 
cases. This dependence of molecular 
weight on intrinsic viscosity leads to 
the definition of a “viscosity average 
molecular weight which is obtained 
when the relationship is applied to het- 
erogeneous polymers. The viscosity av- 
erage is less than the weight average 
molecular weight, which would be ob- 
tained if Staudinger’s equation were 
applicable, and greater than the number 
average obtained by osmotic or cryo- 
scopic methods. 


Chemical Compositions 


And Reactions 

Polyisopropylbenzenes, I. Preparation 
and Properties of Two Di-, Two Tri-, 
and One Tetra-Isopropylbenzene, A. 
Newton, Jour. Amer. Chem. Soc. 6 
(1943) pp. 320-3. 


Although much attention has been 
paid to various catalytic methods of in- 
troducing isopropyl groups into the ben- 
zene ring, comparatively little has been 
reported on the composition of the 
products. The composition of the di, 
tri- and tetra-isopropylbenzene frac- 
tions, obtained by the action of propene 
on benzene in the presence of sulfuric 
acid or aluminum chloride, was detet- 
mined. In the presence of aluminum 
chloride, 1,2,4-triisopropylbenzene 1 
converted to the 1,3,5-isomer with S- 
multaneous formation of higher and 
lower homologs. Two di, two tri- af 
one tetra-isopropylbenzene were 1S 
lated in a high state of purity and their 
physical properties were determine¢. 
The experimental procedures used are 
described in some detail, and the data 
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An eyesore, a nuisance, and long since written 
off as a total loss, an old slush pit was recently 
observed near a certain Oklahoma refinery. 
With knowledge of the superior qualities of 
SUPER FILTROL, the plant did a bit of experi- 
menting with the hopeless looking contents of 
the sump and found it to contain a considerable 
quantity of high-melting-point wax, for which 
there is an urgent demand. As a result of the 
findings, the refinery, in conjunction with a Fil- 
trol Engineer—and the aid of SUPER FILTROL— 
reclaimed that “‘no account” material, refined 
it and sold it to good advantage as coating for 
shells, and other ordnance materiel for our 
armed forces. 


We can’t promise to always make silk purses 
out of sows’ ears, but we feel certain that SUPER 
FILTROL can and will reduce your refining 
costs and increase your production of lube oils— 
and oil is ammunition! 


FILTROL CORPORATION 


General Offices: 634 S. Spring St., Los Angeles, California 
Plants: Vernon, California Jackson, Mississippi 

















THE ACTIVATED AGENT SPEEDS 
PRODUCTION-CONSERVES MATERIALS 





form. 


Catalytic Alkylation of Benzene with 
Ethylene, W. A. PardEE AND B. Ff, 
Donce, Ind. & Eng. Chem. 35 (1943) pp. 
273-8. 


The development of the uses of sty- 
rene over the past few years in the 
manufacture of resins and _ synthetic 
rubber has increased interest in proc- 
esses by which it can be synthesized. 
When dehydrogenated, monoethylben- 
zene produces styrene, and the most im- 
portant processes in operation at this 
time for the manufacture of styrene in- 
volve monoethylbenzene as the starting 
material. Large producers of ethylben- 
zene use an agitated liquid phase for 
contacting benzene with ethylene in the 
presence of a metal halide catalyst, such 
as aluminum chloride. The investigation 
reported in the article is concerned with 
the reaction of ethylene with benzene 
in the vapor phase, utilizing an appara- 
tus in which the mixed vapors of ethyl- 
ene and benzene pass through a catalyst 
bed in which the reaction takes place. 
The reaction between ethylene and ben- 
zene vapors at pressures up to 200 
pounds per square inch gage, tempera- 
ture range 230-270°C., and at space 
velocities of 11 to 50 cc. per hour per 
cc. of catalyst were studied in a flowing 
system under the influence of eleven 
different catalysts. Sodium  chloride- 
aluminum chloride - pumice and _phos- 
phoric acid-kieselguhr were the only 
catalysts giving detectable reactions. 
Mono- and diethylbenzenes were iden- 
tified in the liquid products. The former 
catalysts under some conditions con- 
verted as much as 95 percent of the 
ethylene to ethylbenzenes. A series of 
runs was made to determine the effect 
of time, pressure, and space velocity on 
the reaction when the sodium chloride- 
aluminum chloride-pumice catalyst was 
used. The catalyst was found to have a 
very short life, the ethylene conversion 
decreased from 93 to 75 percent over a 
period necessary for the conversion of 
0 to 1.16 gram mole of ethylene to 
ethylbenzenes. Pressure had a surpris- 


| ing influence on the reaction. At atmos- 
| pheric pressure there was no detectable 


conversion, while at 200 pounds gage 
pressure as much as 95 percent of the 
ethylene was converted to ethylben- 


| zenes. The effect of space velocity on 


the conversion was negligible over the 
range of about 11 to 50 cc. per hour per 
ce. of catalyst. The apparatus used 1s 
described, the various catalysts used are 
listed and briefly described, the data are 
presented in some detail in tabular and 
graphical form, and a bibliography 0! 
twenty-four references is appended. 


Alkylated Cresols from Refinery 
Gases, W. Wernricu, Ind. & Eng. Chem. 
35 (1943) pp. 264-72. 


The search for more efficient antioxi- 
dants for petroleum fractions has le 
many investigators to consider the alky- 
lated phenols. The general reaction be- 
tween phenols and olefins has _ been 
known for a considerable time. Many 
earlier investigators made and _ identi- 
fied monoalkyl and dialkyl phenols 
which, in. contrast to most of the tr 
alkyl derivatives, are soluble in dilute 
caustic soda solution. Not until about 
ten years ago, however, was a syste 
matic study started on the reactions 
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@ BUY U. S. WAR BONDS @ PUT ALL YOUR SCRAP INTO THE FIGHT 


THE OHT0 SEAULESS TUBE COMPAVY 











How W-T’s Speed Up Piping 
Installations For War Production 


THE EASY Way 


With W-T’'s* you ‘simply select the position 
of the outlet on the main pipe and weld the 
fitting into place, either before or after erec- tee 
tion of the main line. The hole is usually 
cut in the main pipe with the torch after the 
fitting is installed. 





Advantages of W-T’s* 


and preliminary layouts. 


imi templets y 
eS forming and fitting of 


Eliminate cutting, 
main line. 3 a 
Provide leakproof joints o 

Improve flow conditions—re 
and Friction. 

Interior of outlet open 
installation. 

Eliminate need for extra supports, 
line of junction. 

Light weight — save me 
weight of system. Metal sa 
help to war effort. 

Suitable for all commo 
temperatures. : 

Suitable for ‘‘on- 
fabricated systems—new cons 
**Elimir bstructions makes 


; i xterior oO - 
Elimination of “neater, more workmanlike 


ion, rmits easier 
insteling with insulation. 
Installed with electric- 
arc or oxy-acetylene meth- 
od by any welder of aver- 
age ability. 


ull pipe strength. 
duce turbulence 


for inspection after 
braces at 


tal — reduce total 
ved is additional 


nly used pressures and 


he-job”’ assemblies or pre- 
truction or main- 





Write for this 16 page bulletin 
giving complete details of all their 
advantages. Ask for Bulletin WT-31. 


*WeldOlets-ThredOlets 


| THE HARD Way 


Old-fashioned methods of cutting, forming 
and fitting the main pipe for installation of a 


eliminated with W-T's*—saving 


time and money. W-T’s* provide a simple, 
fast, economical way to make right-angle, 
welded branch pipe outlets. 


3 Types Meet 
Every Need 


Beveled outlet 
of WELDOLETS 
permits branch 
pipe to be at- 
tached with 
plain, circum- 
ferential, butt 
weld. 


Threaded outlet of THRED- 
OLETS permits branch pipe 
to be screwed into outlet of 
fitting. 


Outlet of SOCKET-END 
WELDOLET is bored to accept 
standard outside pipe dia- 
meters. Junction is completed 
with weld around top of fitting. 


All of the fittings give you all 
of the advan- 
tages shown. 
They are avail- 
able for all stan- 
dard pipe sizes 
up to 24”, 


Forged Fittings Division \ 


BONNEY FORGE & TOOL WORKS, Allentown, Pa. 


WELDOLLETS: 


THREDQO)LETS 
Welded Outlets for Every Piping System 





and reaction conditions leading to the 
formation of trialkylated phenols. From 
the work done in this period has 
emerged a new class of organic chemi- 
cals, the trialkylated phenols, that are 
finding an ever-widening scope of use- 
fulness. Phenols react selectively with 
the isobutylene contained in refinery 
butane-butene fractions in the presence 
of catalytic amounts of concentrated 
sulfuric acid to form the corresponding 
tertiary - butyl derivatives. Conditions 
have been determined for the synthesis 
of 2,6-di-tert-butyl-4-methylphenol and 
of 4,6-di-tert-butyl-3-methylphenol from 
a commercial m-p-cresol cut of coal tar 
acids, and continuous separation of the 
dibutyl cresols by distillation. The early 
pilot plant work on this problem js 
briefly reviewed and followed by a more 
complete description of a small com- 
mercial plant for the manufacture of 
the tertiary-butyl derivatives of m- and 
p-cresol. The presence of minor pro- 
portions of o-cresol and of low-boiling 
xylenols in the cresol cut charged to 
the process introduces certain purifica- 
tion problems that are discussed in the 
light of the properties of the alkylated 
phenols involved. A flowsheet showing 4 
an alkylation and distillation system for § 
a semi-commercial plant is included. 
The physical properties of the cresols,~ 
xylenols, and tertiary butyl derivatives 
are tabulated. 


Ketone Synthesis, A. C. Byrns ann 
T. F. Doumant, Ind. & Eng. Chem. 35 
(1943) pp. 349-53. 


A synthesis of unsaturated methyl 
ketones by reaction of branched-chain 
olefins with acetic anhydride is given. 
Zinc chloride and sulfuric acid were 
found to be effective condensing agents; 
optimum yields of ketones are obtained 
with less than one mole of condensing 
agent per mole of reactants. The methyl 
octenyl ketone obtained as the principal 
product from diisobutylene has _ been 
shown by ozonolysis to be 4,6,6-tri- 
methyl-3-heptane-2-one. Polymer gaso- 
line, obtained from cracking-plant gases 
by polymerization with solid phosphoric 
acid, has been shown to be a suitable 
source of olefins. A pilot plant used for 
the synthesis of ketones is described. 
The heat of reaction when one mole of 
diisobutylene is reacted with one mole 
of acetic anhydride in the presence of 
0.5 mole of zinc chloride at 36-37° C. 
was found to be 8800 calories. A num- 
ber of interesting possibilities for the 
utilization of new derivatives of this 
ketone type exist. Because of their 
pleasant odor they may be useful in the 
production of the cheaper grades of 
perfumes, particularly those used in in- 
dustrial products. They are of interest 
as high-boiling solvents. A number of 
derivatives such as methyl octyl ketone, 
methyl octyl carbinol, and the esters of 
the carbinol have been prepared. They 
have characteristics odors that are also 
of interest in perfumes. 


Manufacture: 

Processes and Plant 
Introduction to Chemical Thermody- 
namics, Luke E. Sterner, McGraw-Hill © 
Book Co., Inc., New York, 1941, vii. +516 

pp. Price; $4.00. 


The book is designed as a textbook 
for college. seniors and first-year grad- 
uate students having no previous knowl = 
edge of thermodynamics. The authors 
objectives are to acquaint the readef | 
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CHEMICA 


SERVING AMERICAN INDUSTRY FOR HALF A CENTURY 


Through the years Dow has established a repu- 
tation as a primary chemical supplier for 
American industry. An unbroken research pro- 
gram, extending over more than fifty years, 
has developed new and improved processes 
for producing dependable chemicals in huge 
quantities at low cost. 

So fruitful have been the results of this pro- 
Gram that Dow is now producing more than 
S00 indispensable chemical products . . . more 
than 40% of its present production volume is 
comprised of heavy industrial chemicals. 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


New York « Chicago » St. Louis + Houston « San Francisco + Los Angeles - Seattle 





CHEMICALS INDISPENSABLE 
TO INDUSTRY AND VICTORY 
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Because they are BUILT FOR TOUGH JOBS 





‘BUCKET DESIGN’”’ (swinging vane) 


construction makes them SELF-ADJUST- 
ING FOR WEAR. Internal wear is con- 
fined to the tips of the buckets. As wear 
occurs, the vanes move out, maintaining 
proper contact with the casing wall. 
This much of the vanes can wear away 
without affecting the capacity of the 
pump. See sketches at left. 














ORIGINAL CAPACITY MAINTAINED 


over a long period of time. Curve A 
shows the sustained capacity of a Black- 
mer pump. 

Curve B indicates a conventional rotary 
pump. 


SIMPLY REPLACE THE BUCKETS 


when they finally wear out and the 
pump is restored to its original capacity 
—a 20 minute job. Neither piping or 
drive are disturbed. 


BLACKMER PUMPS HANDLE VISCOSITIES FROM AVIATION GASOLINE TO ASPHALT 


POWER PUMPS: 5 to 750 GPM. Pressures to 300 psi. 
ALL STANDARD DRIVES: Single or multiple units. 
HAND PUMPS: 7 to 25 GPM. 54 models. 


THESE BULLETINS ARE FREE TO REFINERY MEN 


No. 301— FACTS about ROTARY PUMPS. 
No. 130—24 page— GENERAL CATALOG. 
No. 302 — PUMP ENGINEERING DATA. 


Write Blackmer Pump Company, 2095 Century Ave., S.W., Grand Rapids, Michigan 
“SERVING THE PETROLEUM INDUSTRY FOR 40 YEARS’’ 


BLACKMER kot“4 PUMPS 


“BUCKET DESIGN’ “SELF-ADJUSTING FOR WEAR 








with the fundamental theories of ther- 
modynamics and to train him in the use 
of tables and thermodynamic data in 
the current literature, and to provide 
hita with a proper basis for future study 
in the field. The text assumes no knowl- 
edge of mathematics beyond what 
would be obtained in a year’s study of 
the calculus. The mathematical treat- 
ment in the book is direct and extreme- 
ly full. Lewis and Randall’s nomencla- 
ture is used throughout the book. Prob- 
lems are given to afford the student an 
opportunity to apply the principles de- 
veloped. The customary topics are coy- 
ered in twenty-one chapters, including 
general equilibrium conditions, non- 
ideal solutions, partial molal quantities, 
and solutions of electrolytes. Treatment 
of the third law is brief and includes 
no discussion of spectroscopic or statis- 
tical methods. The book is well printed 
and typographical errors are few. 


Applications of Ultrasonics to Petro- 
leum Technology, V. Biske, Petroleum 
(London) 5 (1942) p. 125. 


The author briefly reviews the appli- 
cations of ultrasonics to petroleum tech- 
nology. Among these are: the prepara- 
tion of stable water-in-oil fuel emul- 
sions to improve carburation in internal- 
combustion engines, the coagulation of 
impurities present in lubricating oils, 
the promotion of the asphaltene-remoy- 
ing action of sulphuric acid, and effect 
on cracking and hydrogenation of pe- 
troleum hydrocarbons. 


A Summary of British Petroleum Pat- 
ents, 1939-1941 Anon., Petroleum (Lon- 
don) 4 (1941) pp. 162-4, 166, 182-4, 188; 
5 (1942) pp. 18-20, 22, 51-4, 69-72, 88-90, 
107-10, 128-30, 174-6. 

British petroleum patents issued in 
1939-1941 include brief abstracts of pat- 
ents dealing with oil storage, oil trans- 
port, lubricating oils, greases, applica- 
tion of lubricants, distillation, cracking, 
refining, wax, halogenated hydrocar- 
bons, nitrated hydrocarbons, sulfonated 
hydrocarbons, hydrogenation of hydro- 
carbons, and destructive hydrogenation 
of carbonaceous materials. 


Preventing Internal Corrosion of Pipe 
Pipe Lines, A. WacHTER AND S. S. 
Situ, Ind. & Eng. Chem. 35 (1943) pp. 
358-67. 

Practically every long pipe line has 
had to contend with internal corrosion 
that produces scale and blisters of cor- 
rosion products, extending with some 
degree of severity throughout the en- 
tire length of the steel line. The impor- 
tant practical results have been decrease 
of throughput capacity and increase of 
operating costs. Other results less im- 
portant are deterioration or contamina- 
tion of the refined products and loss 
in thickness of pipe wall. A study of 
this problem was undertaken at_ the 
Emeryville Laboratories of the Shell 
Development Company. Sodium nitrite 
was found to be especially suitable for 
the prevention of internal corrosion by 
water and oxygen in steel pipe lines for 
refined petroleum products. It is effec- 
tive in low concentrations in preventing 
corrosion on clean mill-scale-covere 
and on rusted steel surfaces under gaso- 
line pipe line conditions; it tends to al 
in the removal of pre-existing rust scale 
and blisters. No adverse effects have 
been found on the quality of refined 
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Plants and Plantations 


Plantations half across the world — 
that’s where our peacetime rubber used 
to come from 


Plants right here in the U.S.A.—that’s 
where the rubber is coming from that we 
must have to win the war The first of 
several plants is already in operation 


Plantation rubber is natural—it’s made 
from the sap of a tree Plant rubber is 
synthetic—it’s made from butadiene 
and styrene produced from crude oil in 
American refineries 


Butadiene and styrene are derived from 
petroleum by Universal processes, which 
can make us forever independent of rub- 
ber plantations 10,000 miles from home 


Do you think production of synthetic 
rubber will end with the war? 


The oil industry never goes backward 


OIL IS AMMUNITION—USE IT WISELY CARE FOR YOUR CAR FOR YOUR COUNTRY 


Universal Oil Products Co 
Chicago, Illinois 


Dubbs Cracking Process 


Owner and Licensor 





THE REFINERS INSTITUTE OF PETROLEUM TECHNOLOGY 





It’s Not the Cost Or the Upkeep-- 
With Amsco-Nagle Pumps...... 


The expense of upkeep is more 
important than the original cost 
of a pump, as any refinery opera- 
tor knows. This is especially true 
now, when replacement parts are 
a drain on the nation’s stock pile 
of metals, and manpower to in- 
stall replacements is often lacking. 

While our engineers did not 
foresee the present critical situa- 
tion, the design of Amsco-Nagle 
centrifuga! pumps is singularly 
appropriate, for they embody 
numerous features which substan- 
tially decrease maintenance atten- 
tion and replacements. 

Consider, for example, the 
basic soundness of having the 
water-end and the base or bearing 









Type “A,” adapted to 
drainage conditions and 
for handling hot oil tars 
and coke breeze in re- 
fineries. 


stand two separate units instead 
of having the pump shell bolted 
to the base. Users tell us the ad- 
vantage of ready removal of the 
water-end unit is a real one, par- 
ticularly in the time saved by not 
having to dismantle the entire 
pump. 

Likewise observe the accessi- 
bility of the impeller. Note that 
the side plate on the Amsco-Nagle 
pump can be quickly removed by 
merely loosening three to five 
clamp bolts, depending on pump 








size. Adjustment of the stuffing box 
gland is a very simple procedure. 
No special tools are needed. 

Intake, outlet and impeller are 
streamlined to reduce frictional 
losses. 

A variety of impellers is made, 
each type suitable for a given set 
of pumping conditions, the proper 
choice naturally effecting the 
greatest hydraulic efficiency of 
which the pump is capable. 

Even with sound design, the 
use of unsuitable materials can 
increase the cost of upkeep. Be- 
sides Amsco’s broad experience 
in producing shock and abrasion 
resistant manganese steel and heat 
and corrosion resistant alloy cast- 
ings, other Brake Shoe divisions 
make other ferrous and non-fer- 
rous castings so that we can sup- 
ply from our own plants almost 
any metal required for water-ends. 

The complete story of this un- 
usual line of pumps is given in 
Bulletin 940, sent on request. 
Vertical shaft pumps, with fea- 
tures typical of all Amsco-Nagle 
pumps, are also described. 





Type “‘T,”’ for operation under flooded condi- 
tions or where priming is no obstacle. Note 
the readily removed water-end. 


AMERICAN MANGANESE STEEL DIVISION 





Chicago Heights, Iilinols 





FOUNDRIES AT CHICAGO HEIGHTS, IL; NEW CASTLE, DEL; DENVER, COLO.; OAKLAND, CALIF; LOS ANGELES, CALIF.; ST. LOUIS, MO. 
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products moved through a line treated 
with nitrite. Sodium nitrite has been 
successfully used for the inhibition of 


internal corrosion in more than 800 
miles of pipe lines for refined oil prod- 
ucts. The use of mechanical scraping 
measures for the removal of old rust 
scale while injecting sodium nitrite con- 
tinuously into a pipe line has been 
shown to achieve a clean nonrusting 
pipe line with a flow factor significant- 
ly higher than the design value usually 
taken for new pipe. The data obtained 
in the course of the work are presented 
in considerable detail in tabular form. 
A bibliography of twenty-three refer- 
ences is included. 


Acid Pump Problems Involving Long 
Suction Lines, W. E. Pratt, Chem. & 
Met. Engr. 50 (1943) pp. 104-7. 


This is the third of a series of articles 
on installation and operation of acid 
pumps. It deals with the decrease in 
performance of a pump figured on the 
basis of water when handling a viscous 
liquid, such as cold, concentrated sul- 
phuric acid, and shows by an actual 
example how such a pump can cease 
functioning entirely if the suction line 
resistance is too high. It is true that 
today an installation for pumping vis- 
cous oils is usually just as carefully en- 
gineered as a common water pumping 
plant, and the results can be predicted 
just as accurately. Relatively little is 
known, however, about the performance 
of most chemical pumps when they are 
used for pumping heavy, viscous liquids, 
such as cold, concentrated sulphuric 
acid. Charts are included in the article 
showing head capacity and friction sys- 
tem curves for water and acid, and 
showing typical capacity decrease and 
power increase when handling a viscous 
liquid, and also variation of perform- 
ance with viscosity in a typical 2-inch 
closed-impeller pump of the type used 
for handling strong sulphuric acid. 


Products: Properties 
And Utilization 

Fluid Filling Media for Electrical 
Apparatus, F. Meyer, G. E. C. Journal 
11 (1941) pp. 210-17. 


The oils used for filling transformers 
and switch ‘gears were studied. The 
author does not regard the Michie 
sludge test as a useful guide for the 
selection of a transformer oil. It is held 
that in bringing down the sludge value 
to a low limit the danger of increasing 
the acidity grows and this is as harmful 
as a high sludge value. A lesser degree 
of refinement would be satisfactory if 
the acidity were kept low. Observations 
are reported showing that transformer 
oils produce corrosive effects after use. 
This is caused by the formation of 
acetic acid in the oil. The oil acidity 1s 
found to be very much greater after a 
period of use than when fresh. Expert 
ments covering a period of six month; 
are reported. In these the developmeiit 
of acidity in service under service con- 
ditions was determined. The effect of 
the acid formed on varnished and un- 
varnished coils immersed in the oil was 
studied. The difference in acidity from 
different makes of oil and different 
grades of oil was investigated. Grade 
“A” oils showed an acceleration in the 
rate of acid formation after 3 montlis 
of continuous use, and this increase 
steadily. Grade “B” oils showed a slow- 
er and regular rise of acid formation, 
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call CORBETT-WALLACE for: 


TAYLOR Seamless Steel Welding Fittings, Seam- 
less Steel Nozzles, Forged Steel Flanges * GLOBE 
Seamless Steel Boiler, Condenser and Still Tubes 
* YOUNGSTOWN Seamless Steel Butt-weld and 
Lap-weld Pipe * PETRO & MARK Forged Steel 
Unions * JENKINS Valves * LAMSON & SES- 
SIONS Bolts, Nuts and Rivets * WORTH Steel 
Plates and Heads for Mill Shipments Only « 
CROSS Perforated Plates and Sheets. 


The CORBETT-WALLACE 
CORPORATION 


Quality Products Plus Engineering Assistance 
SAWYER AND WINTER STREETS 


HOUSTON 








WANTED! 
MECHANICAL ENGINEER 


with experience in petroleum 
and natural gas industries 


Want mechanical engineer who is ex- 
perienced in process equipment used 
in the petroleum and natural gas in- 
dustries, and who knows design and 
specification of towers, heat exchang- 
ers, pumps, instruments, etc. 


Good salary, permanent position, ex- 
cellent future. Give full details of ex- 
perience, education, personal data. 


Address: 


Personnel Director 


THE GIRDLER CORPORATION 


Gas Processes Division 
224 E. BROADWAY LOUISVILLE, KY. 
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* THAT 100’ OF PIPE EXPANDS 
5.1° DURING A TEMPERATURE 
CHANGE OF O TO 600 


* THAT YOU CANT PREVENT IT... 
* THAT YOU MUST PROVIDE FOR IT 


Unless proper provision is made for ex- 
pansion caused by temperature changes, 
walls may be pushed out, pipes buckled— 
apparatus, pipes and fittings broken. With 
high pressure steam, this may not only be 
expensive but may stop production. 


Eliminate these dangers by installing 
Adsco Expansion Joints. In addition to 
the Adsco Piston-Ring Joint described 
below, there are other Adsco joints for 
both high and low pressures and tempera- 
tures — internally guided — internally-ex- 
ternally guided —with or without drip 
connections, service outlets, or base. 


Describe your piping problem and we will 
be glad tc make expansion joint recom- 
mendations. Write for Catalog No. 35R. 


AMERICAN PISTRICT STEAM COMPANY 


N. TONAWANDA, N. Y. 


MAKING *‘UP.TO.DATE’’ STEAM LINE EQUIPMENT 
FOR OVER 60 YEARS. 








PIPE 
GH PRESSURE, 
CONTROL HI 
EXPANSION WITH ADSEO PISTON 
_RING EXPANSION JOINT - -- 





The only slip type 
joint that can ued 
packed and repac® 
under full ene P= 
ressure. No ne . 
thu the plant down 


or cut a pipe 
service. 

















Piston a . ko wa A 'e) S “a @) 
} guide : 
line, pressure om EXPANSION 
Meeay gui NTS 
Pag. Fully guided by JOINTS 
internal and externs ELIMINATE. 
peng Available i> CUMBERSOME 
eagle or double joints, PIPE BENI 
flanged oF bevel 
ends. 
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GASKET RESEARCH 
Offered in 
Series of Technical Bulletins 





Goetze Gasket Research has developed 
hitherto unknown gasket data through 
the duplication of actual service con- 
ditions in their modern laboratory. 


This information is being issued in a 
series of technical bulletins available to 
interested engineers and designers of 


pressure equipment. 


If you wish to receive these bulletins 
regularly, write on your company letter- 
head, giving your position. 


GOETZE GASKET & PACKING CO., Inc. 
65 Allen Ave., New Brunswick, N.J. 


UBS for GASKETS 


“Americas Oldest and Largest Industrial Gasket Manufacturer” 











UNRETOUCHED PHOTOGRAPH 








D. W.HAERING & CO. Inc. 


GENERAL OFFICES 


205 West Wacker Drive 


CHICAGO, ILLINOIS 
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SCALE DEPOSIT 


IN 12-INCH STEAM LINE 


The picture of this scale de- 
posit was taken from a point 
in the header 400 feet from 


the boilers. This scale seri- 


ously impaired the efficiency | 


of this plant. 


The solution to this problem 


is Haering Glucosates which 


remove the scale and protect | 


pipe lines from further scale 


and corrosion. 


SEND FOR INFORMATION 


D. W. HAERING & CO., INC. 
205 Wacker Drive, Chicago 





the rate decreasing after 5 months. The 
immersion of varnished coils in “A” 
oils increased the acidity, but with un- 
varnished coils more volatile acids are 
produced. Varnished coils immersed in 
“B” oils lead to the formation of less 
acidity and there is substantially no 
volatile acid formation. The difference 
in acidity developed in the two grades 
of oil was most marked, the “B” grade 
always showing less. The author con- 
siders acidity of greater importance 
than sludge value as a criterion for 
transformer oils, and advises that the 
value should be included -in the specifi- 
cation of these oils. The development 
of acidity is influenced by the nature of 
the crude oil, the method of treatment 
adopted for the production of the basic 
distillate, the method of refining used, 
and the degree of refining achieved. 
Other materials, such as_ chlorinated 
compounds, were studied. Oils for im- 
pregnating condensers were discussed. 
Experiments are described on the ab- 
sorption of hydrogen gas by oils sub- 
ject to electrical stresses. The relation- 
ship between iodine value and the ab- 
sorption or evolution of hydrogen is 
considered. Precautions to be observed 
with oils of either high or low iodine 
vaiue are discussed. Methods of recon- 
ditioning the oils are described. 


The Rolling Ball Viscometer, R. M. 
HvuBBARD AND G. G. Brown, Ind. & Eng. 
Chem., Anal. Ed. 15 (1943) pp. 212-18. 


A study of the system of the inclined 
tube and rolling ball as applied to the 
measurement of viscosity is described. 
Dimensional analysis was used to derive 
general relations between the variables 


| involved and the simple calibration for 


the rolling ball viscometer in the 
streamline region of fluid flow. The co- 
efficient of the calibration equation can 


| be calculated from the dimensions of 
| the instrument with the aid of an ex- 


perimentally determined empirical fac- 
tor. By using the equations given, the 
useful range of the rolling ball can be 
predicted without experimental calibra- 
tion or an instrument can be designed 
for measurements over any desired 
range of viscosity. An empirical corre- 
lation is given that allows viscosity to 
be estimated from data taken on the 
viscometer in the turbulent region of 
fluid flow. The effect of temperature 
changes on the viscometer and its cali- 
bration are discussed. The advantages 
of the falling ball viscometer are: that 
the apparatus can be extremely simple, 
that a small sample is required, that 
visual observation in glass apparatus 1s 


| possible, and that it possesses great flex- 


ibility with opportunity for changing 
one or more of the variables such as 


| tube diameter, ball diameter, angle of 


Please send me free booklet on Water | 


Treating in Refineries. (P.R.) 


Name 





ES 


EEE 


inclination, ball density and rolling dis- 
tance of the ball. 


| Gas Institute Adds 


Woman to its Staff 


Miss Frances Estes is the first woman 
to become a member of the staff of the 
Institute of Gas Technology, Chicago. 
As a laboratory technician, she does her 
work along with 26 male members ol 
the staff. 

Miss Estes is a graduate of Kalama- 
zoo College, 1940, where she majored in 
chemistry. Before going to the institute 
staff she was with Johnson & Johnson. 
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Hydrofluoric Alkylation 
makes important use of 





The manufacturer of 


SUPER-SILVERTOP STEAM TRAPS 


ARREST de> egret a cnet te 
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sean also makes ANDERSON 
ligdrfoor Albi SELF-CLEANING STRAINERS 


Photograph courtesy of 
Continental Oil Company. 
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NDERSON improved strainers 


, ; with their stainless steel elements 
As a satisfactory desic- 


cant and adsorbent for | 
exacting technical pro- | the steam line. 
cesses like hydrofluoric alkylation, FLORITE | 
is approved by leading industrial concerns. 
The modern plant here illustrated is typical of 
the extent, complexity, and very highly special- | plug is removed. It’s easy to install and 
ized character of installations devoted to such | inexpensive so that one can be used on 
refining processes. | 


4 
- 
yy 


remove scale, grit and sediment from 


This strainer cleans itself when a blow- 
down valve is used or when the pipe 


every piece of equipment—pressure 
FLORITE is remarkable for its long-term effec- regulating valves and metering 
tiveness, which favors economical operation in 
the drying of propane, butane, air, nitrogen, 
carbon dioxide, refrigeration compounds, and 
other fluids. Write for data. Specific inquiries | oil burners, solvent stills and tem- 
are welcomed by the manufacturers. | perature regulating valves. Write for 


““How ‘to Choose A Steam Trap” which 


devices, liquid and gas linzs, steam 
traps and air tools, spray heads and 







*Trade Mark Registered. 


FLORIDIN COMPANY, INC. 






‘ . ‘ 

| gives complete specifications. 
| 

| 


THE V. D. ANDERSON CO. 


1942 West 96th Street Cleveland, Ohio 





ADSORBENTS 


184 Liberty St. Warren, Pa. 
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NEW EQUIPMENT FOR THE MODERN PLANT 





Vertical Turbine Pump 
LAYNE & BOWLER, INC. 


Layne & Bowler, Inc., Memphis, Ten- 
nessee, recently has designed and de- 
veloped a line of high capacity vertical 
turbine pump bowls. These bowls are 
intended primarily for pumping water 
from flowing streams or lakes for war 
plants, but may be used in large diameter 
wells for industrial or municipal water 
supplies. 

The Memphis factory recently has 
fabricated five complete pumping units 
for a synthetic rubber plant. These units 
are equipped with the new two-stage 
30-inch Type SKHC Bowls, designed to 
deliver 11,000 gallons per minute against 
a total dynamic head of 169-feet and 
are driven by 500-horsepower, vertical, 
hollow-shaft motors. They will be in- 
stalled in a large diameter caisson and 
pump water from a flowing stream. 

Another lot of 15 complete pumps, 
also for a synthetic rubber plant, will 
have newly developed 36-inch Type 
RKMC, single-stage bowls. The capac- 
ity range will be from 11,000 to 14,600 
gallons per minute, and the pumps will 
be driven by 500-horsepower, vertical, 
hollow-shaft, synchronous motors. 

This new line of high-capacity, large 
diameter bowls includes designs for ca- 
pacities up to 16,000 gallons per minute, 
and all bowls are true turbine type. 
Noteworthy features are the unusually 
high efficiencies throughout a wide ca- 
pacity range and the non-overloading 


Layne & Bowler Turbine Pump 


type impellers used. These features make 
the new bowls especially desirable for 
pumping from rivers or streams where 
fluctuating water levels-are encountered, 
with consequent variation in capacities 
and pumping heads. 





When you want a good Unit..... 


You get the benefits of a 
premium quality heat ex- 
changer built on a cost- 
saving, time-saving, pro- 
duction basis when you 


Use the 


“SHELLFIN’* 


standardized 
shell & finned 
tube heat 
exchanger! 


*Pat. Applied For 


choose the SHELLFIN. For— expensive, time- 

consuming individual engineering is eliminated. 

SHELLFIN units are varied only with minor changes in construction, such as 
baffle spacing and length combinations. Otherwise they conform to the standard 
design developed by Downingtown engineers . .. a design which meets fully 
the conditions common to a wide variety of uses for heat exchangers! 


AN IDEAL UNIT FOR COOLING, HEATING, CONDENSING, EVAPORATING 
Use SHELLFIN for many forms of heat exchange between two fluids in medium 
temperature ranges, where the heat transfer rate of one fluid is materially 
greater than that of the other. Use it for cooling oils, benzene, toluene and similar 
erganic compounds, alcohols, chemical compounds generally . . . for cooling 


jacket water for diesel or gas engines, 
drain and condensate cooling .. . for 


air cooling in compression systems... 


for heating many of the above or similar 
fluids . . . for condensing organic vapors, 
hydrocarbon oil vapors, refrigerants... 
for evaporating organic liquids, light hy- 
drocarbons and refrigerants, /t's an ex- 
cellent performer in r of these services! 


NEW FOLDER answers about 
SHELLFIN. Write on al “\etterhead for copy. 





DOWNINGTOWN IRON WORKS 
DOWNINGTOWN. PA 
HEAT EXCHANGERS 


Three-Liquid Pump 
MILTON ROY PUMPS 


Milton Roy Pumps, 1315 E. Mermaid 
Avenue, Philadelphia, announces a new 
step-valve pump. This pump delivers 
three liquids, one heavy viscous mate- 
rial and two very light materials, at 
various required rates of flow to ac- 
curately control the volume of each in 
a compounding operation. 

Features of the pump include three 
Milton Roy step-valves, one with a 
single cover-plate. All valves have non- 
clogging, self-cleaning double-ball 
checks on both inlet and discharge 
sides. The units are standard type with 
plungers driven by a single motor, 
variable plunger stroke while operating, 
assembled on a _ special welded-steel 
base. 

The pump is applicable for practically 
all processing chemicals, petroleum 
products intermediates, and other slur- 
ries as well as fibres and solids in sus- 
pension. 


Instruments 
TAYLOR INSTRUMENT COMPANIES 


Taylor Instrument Companies, Roch- 
ester, New York, announce two new 
items of interest to the refining indus- 
try: The Booster Relay Air Valve, and 
the Automatic-Manual Unit for Ful- 
scope Controllers. 

The Booster Relay Air Valve has 
been designed for better process con- 
trol through faster operation of large 
diaphragm valve motors or of valves 
located at unusually long distances from 
controlling instruments. It is an aux- 
iliary device which provides accelerated 
valve action to eliminate the effect of 
lag in large diaphragm motors and/or 
in long air lines between controlling in- 
struments and diaphragm motors. 

It is claimed that under these difficult 
conditions, the relay air valve will in- 
flate or deflate the largest Taylor valve 
motor (diaphragm of 144 square inches) 
from five to seven times faster than by 
controller alone. Installed in the air line 
adjacent to the diaphragm motor, it 
actuates the diaphragm valve by means 
of an independent air supply of 25 to 
150 psi, which is applied or relieved 
through large ports. This action is in 
direct proportion to controller output. 
The ratio is 1 to 1. Process stability is 
increased by causing valve action to 
closely follow controlling instrument 
output changes. 

On applications of processing where 


Taylor Booster Relay Air Valve 
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-.- new equipment 
from old materials 


Information supplied by ‘‘Petroleum Refiner’’ 


If the present emergency has done nothing else it 
has stimulated inventiveness and ingenuity. The 
story of building a 156-foot fractionating tower 
from old oil storage tanks is an example; it may 
also contain some helpful hints. 

The tanks were dismantled by cutting each ring 
at the riveted lap, and after cleaning, the sheets 
were inspected for corrosion and pitting. When 
thickness fell below the specified minimum, the 
sheet was built up by welding and ground to re- 
store the surface. Tensile strength was determined 
from coupons cut at random. 


Before rolling each section, the edges were 
beveled for welding. Rolling was done in two 
passes, the first bringing the sheet within three 
feet of the desired diameter, and the second bring- 
ing the edges close enough for welding. 


Rings thus formed were welded together to 
form the tower. Heat treating facilities were not 
available, so stress relieving of welded joints was 
done by cold working. This was accomplished 
by equipping an air hammer with a blunt bit, 
and hammering the plate thoroughly on both sides 
of the weld. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED © FERROMOLYBDENUM © “CALCIUM MOLYBDATE” 


oe Wh OE Yee: 
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“The life and soul of science is its practical application.” 
—Lord Kelvin 





1821-1894 
Herman Ludwig R $f; 
Ferdinand von Helm- WN “GS YY Yy Helmholtz developed 
holtz, after achieving RS \ 77 Y G the recognized theo- 
fame in physiological RSS ee. ries of the equiva- 
optics, devoted his XQ ee \\ YY lence of energy and 
researches to physics WG YY heat which resulted 
among which ther- MOQ ASS 4 in some of the pri- 
modynamics was NA\ \ EAN ge mary laws of thermo- 
notable. WEEN \ a dynamics. 


Eng i neerl ng is applied 


science. Perhaps some of the most notable 


engineering achievements are in the field 


of petroleum refining. Here the con- 
trolled, economical application of heat 
demands a specialized engineering skill 
in the design and construction of heaters. 
A pioneer in this field, Alcorn for nine- 
teen years has provided all types of heater 
installations to meet the exacting require- 
ments for the processing of all types of 


petroleum products. 


ALCORN 


Combustion Company 


SCHAFF BUILDING, PHILADELPHIA 
Los Angeles + Houston + San Francisco 





Automatic-Manual Unit for Process Controllers 


it is more convenient to start up a con- 
tinuous process on manual. control and 
then switch to automatic control as 
soon as the process becomes stabilized, 
automatic-manual unit has been de- 
| veloped. This unit has several improve- 
ments over Previous Taylor models: 
When the new unit is in a “manual” 
position, controlling air pressures are 
also applied to the idle mechanism of 
| the Fulscope controller which is thus 
| maintained in constant balance with the 
| process. Because of this balance, con- 
trol can be changed instantly from 
“manual” to “automatic” without caus- 
| ing process disturbances. 
In addition to the three usual posi- 
| tions, “automatic,” “manual” and “serv- 
| ice,” this unit contains a fourth step, 
“test.” Set at “test,” control is manual 
| but the full 20 psi supply pressure is 
applied to the instrument mechanism to 
make possible its complete and accurate 
| readjustment without disturbing the 
| position of the controlled diaphragm 
| valve. 
| The automatic-manual unit is designed 
| to be installed entirely within the case 
| of a Fulscope single-duty recorder con- 
| troller. It can be supplied already in- 
| stalled in new instruments, or it may be 
added to equipment already in the field, 
| without the need of either drilling or 
| tapping the Fulscope instrument. 


Sight Flow Indicator 
FISCHER & PORTER COMPANY 
Fischer & Porter Company, Hatboro, 
Pennsylvania, have perfected a _ new 
sight flow indicator called the Rota- 
| Sight, designed for protection against 
low flow or excess flow. 
The device shows when liquid is pass- 





| ing through the line and, in addition, 


has an indicating float which moves up 
| and down the pyrex tube in direct pro- 
| portion to the amount of flow. This float 
| also responds to invisible gas flows in 
the same manner. 
This response to flow is obtained by 
the use of a pyrex tube into which tri- 
‘angular flutes, similar to the V-ports of 
a valve disc, have been fashioned by a 
precision-bore tube-forming process. In 
this manner a variable area meter 1S 
obtained with a wide range over a short 
scale length. The device is said to be 
| sufficiently sensitive to indicate the sec- 
| ond that the fluid flow starts. 
Inner sections of the tube between the 
| flutes are arcs of a circle into which the 
| flat fits with just enough clearance to 
| allow it to move without binding. Thus 
the float is guided through its travel and 
| can always be readily seen even though 
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of viscosity compensation in 
flow rate measurement with the 


STABL-VIS ROTAMETER! 


* 


tes | fit} nue 
:» as CHART A 


RESULTS OBTAINED WITH 
OLD-STYLE FLOAT 

TESTS MADE WITH FISCHER & PORTER = 

» ROTAMETER-—SIZE No. 8-14” 
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TUBE SCALE READING 
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CHART B 
RESULTS OBTAINED WITH 
PATETED STABL-VIS FLOAT |~ 
TESTS MADE WITH FISCHER & PORTER 
RO TAMETER-SIZE No. 8—1)4” 





Pron to the development of the Stabl-Vis rotameter, 
accurate flow rate measurement of viscous fluids was impossible except 
with automatic temperature control or a whole series of pains- 
taking calibrations covering every few points of change in viscosity. 
Charts “A” and “B” prove how the Stabl-Vis rotameter has removed 
these difficulties. 

Chart “A” shows calibrations for water, and for oil with a viscosity of 
224 S.S.U. using a size 1144” rotameter with an old style float. The aver- 
age error introduced by the change to viscous oil from water is 334% %, 
based on the water flow. 

Chart “B” gives calibration for water and the same oil of 224 $.S.U. 
with the Stabl-Vis rotameter. The curves are drawn apart slightly to 
show there are two curves. Actually, they practically duplicate one 
another. The change from water at 31 §.S.U. to oil at 224 S.S.U. has 
been made while maintaining a calibration accuracy of 99.5%. 


For you in the Process Industries this proof of the metering accuracy of 
the Stabl-Vis rotameter has great significance. It means that flow rates 
of liquids such as sulphuric acid, caustic soda, oil, solutions of chemical 
salts, syrups, slurries, colloidal solutions, and hundreds of other fluids 
whose viscosities vary sharply with temperature may now be determined 
instantaneously with great accuracy. It is the final development that 
makes the rotameter completely superior to fixed orifice meters for flow 
rate measurement. 

The Stabl-Vis feature can be built into all of our rotameters over size 4”. 
It can be included in meters manufactured for direct reading at the point 
of rotameter installation, or for remote reading at the main control panel. 
All recording and recording-controlling rotameters may also have this 
remarkable new development. 


The theory and construction of the Stabl-Vis designs are J + || 
described in our catalog section 80-A, a thorough tech- icais 
nical treatise upon the rotameter. It is crammed full of 
useful and instructive information. We will gladly mail % 
this really valuable booklet to you without any obli- > ow 
gation — just let us know where to send your copy. FeP 

Fischer & Porter Co., 195 County Line Rd., Hatboro, Pa. ROTAMETERS 
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Butane * Styrene 
Butadiene « Iso-Butane 
Benzol + Toluol 













FOR STANDARD FOR HIGH TEMPERATURES 
HIGH HEAD SER- w to 850° F Types PT and 
VICE. Types T and XT Cradle mounting, stuff- 
XT Capacities: ing box, and ball bearings all 
Up to 150 GPM water cooled. Capacities. Up 
or 200 Ibs dif- to 150 G.P.M. or 175 Ibs. 
ferential pressure. differential pressure. 


Quick Facts 


about D-D TURBINE PUMPS 


HIGH PRESSURES IN SINGLE STAGE — Regenerative 
principle of this pump enables its single, multivaned 
impeller, operating at normal speeds, to develop very 
high pressure in single stage. 


LOW NPSH REQUIREMENT — Lower pressure drop (suc- 
tion loss) is an outstanding turbine pump characteristic. 
This characteristic assures satisfactory operation under 
minimum head conditions. 


ONE LOW-PRESSURE STUFFING BOX — Subjected to 
suction pressure only — never to discharge pressure. 
Minimizes chance for leakage. Ideal for volatile liquids. 


SELF-PRIMING . . . HANDLES VAPOR WITH LIQUID — 
Pump keeps its prime after initial start. Gradual in- 
crease in pressure from inlet to discharge minimizes 
possibility of vapor-locking. 


CRITICAL METALS MINIMIZED — Only a small casing, 
two sideplates and the impeller comprise the pump-end. 
Saves on critical metals. Lowers cost of corrosion- 
resisting construction. 


ONLY 1 ROTATING PART... NO FRICTIONAL CONTACT 
— Single impeller rotates freely without wear from 
metal-to-metal contact. 


PERFECT HYDRAULIC BALANCE — Liquid is delivered 
equally to both sides of impeller through twin inlet 
openings. Eliminates thrust on ball bearings. 


LOWER COST STAND-BY PROTECTION — Wearing sur- 
faces are all incorporated in side-plates and impeller. 
Extra set affords stand-by protection at nominal cost. 


ric TURBINE PUMP DATA BOOK 
144 pages of illustrations, performance 
curves, selection tables, installation and 
operating information on turbine pumps. 
Write on your business letterhead for 
your FREE copy today! 








DaAYTON-DowWwD 


COMPANY 

QUINCY, ILLINOIS; 

Offices in Principal Cities ’ 
TURBINE AND CENTRIFUGAL PUMPS 
191 
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Drum Cleaning 


Made Easier 


Spending too much time on 
drum washing in your 
plant? Here’s an effective 
way to simplify the job and 
save man-hours for other 
maintenance work. Wash 
drums in recommended so- 
lution of Oakite material 
designed for use in your 
particular washing equip- 
ment. Then rinse. That’s 
all! 


All oil, dirt and grease are 
removed THOROUGHLY 
and SPEEDILY. No film 
or other deposit remains to 
contaminate fresh oil. And 
for stripping before repaint- 
ing, other SAFE Oakite 
materials are available that 
make drum washing and 
stripping a single, time- 
conserving operation .. . 
WITHOUT objectionable 
fumes or odors. 


Write for FREE Data 


We can help you speed other 
cleaning work as well .. . de- 
scaling cooling systems, sal- 
vaging dirty valves and fit- 
tings, cleaning heat exchangers, 
etc. Send for full, specific in- 
formation. 


OAKITE PRODUCTS, INC. 
50B Thames Street, New York 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canado 


the fluid passing through the indicator 
may be opaque. 

The indicator is applicable to any in- 
stallation where an approximate idea of 
the amount of fluid-flow rate is an oper- 


Rota-Sight Flow Indicator 


ating help and necessity. It may be used 
for flows of cooling water, air agitation, 
gas blanketing, gas leakage, lubricating 
oils, filter feeds, filter backwash, over- 
flows, circulating mediums or coagulat- 
ing additives. Cast iron and bronze are 
standard metals used for the construc- 
tion of the indicator, but it may be ob- 
tained in any corrosion-resistant metal 
required. 


Glass Fiber Packing 


OWENS-CORNING FIBERGLAS CORP. 


Owens-Corning Fiberglas Corpora- | 


tion, New York, announces a new glass 
fiber packing material for rectifying col- 
umns. This material replaces tinned- 
copper bubble plates, and burned-clay 
Raschig rings, critical materials, and is 
said to be practical for use in distilla- 
tion applications in the chemical and 
petroleum industries. 

Operation of columns packed with 
glass fibers is identical with that of 
columns packed with tinned-copper bub- 
ble plates or the Raschig rings. Heated 
vapors rise from stills producing the 


normal run of 120-140-proof alcohol pass | 


up through the column. Water and 
other liquids with a boiling point higher 
than 170 degrees condense on the glass 
fibers and flow back to be re-heated and 
re-vaporized by the rising vapors from 
the still until all alcohol is extracted 
from them. 


Automatic Controller 
THE BRISTOL COMPANY 


The Bristol Company, Waterbury, | 
Connecticut, has developed a new air--| 


operated automatic control instrument, 
the Convertible Free-Vane Controller, 
for automatically controlling tempera- 
ture as high as 3600° F., flow, liquid 
level, pressure, draft humidity, pH 
value, and time program. 

A number of refinements are included 


Bristol Automatic Controller 








Note the double-ball checks on both 
inlet and discharge sides. This con- 
struction is self-cleaning, non-clogging. 
Checks are readily accessible, without 
disturbing pipe connections. Note also 
absence of pockets where air-bubbles 
might form .. . there can be no air- 
binding. Positive seating means no 
wire-drawing. 


Milton Roy Pumps 
are Handling 


CHEMICALS 
INTERMEDIATES 
LIQUID LATEX 
LIGHT FRACTIONS 
IN PRECISELY 
CONTROLLED VOLUME 


and refinery products of many kinds, in- 
cluding asphalts, acid sludge, high concen- 
trations of solids in suspension, propane, 
butane and similar types of light hydro- 
carbons. 


Milton Roy Pumps are plunger type, posi- 
tive displacement units. They hand!e prac- 
tically. all liquid materials, in precisely 
controlled volumes, against pressures up to 
20,000 Ibs. per sq. in. 


Step-Valves are built in corrosion-resistant 
and other metals for practically every chemi- 
cal service, may be jacketed for temperature 
control. Pumps have accurate mechanisms 
for adjusting plunger stroke, from zero to 
maximum, while operating if desired. Many 
other features worth investigating. 


Write for Bulletins and Catalogs. 


Wire or ’phone if your needs are urgent, 
we may be able to help. 


MILTON FKoy PUMPS 


1383 £. MERMAID AYE., CHESTNUT HILL, PHILA, PA. 
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INTERLOCKED es:st var Can't Come Apart 


_ J-M INTERLOCKED— 


THE GREATEST SINGLE 
IMPROVEMENT EVER MADE 
IN BRAIDED PACKING 


Once Interlocked is installed, 
you can be sure that repacking 
jobs will be few and far be- 
tween. This unique braided 
material has no jackets to wear 
through or come apart... no 
plaits to loosen. It is braided 
square, and thus presents a 
better contacting area... pro- 
vides a tight seal with mini- 
mum gland pressure. 





For details, write for Catalog 
PK-12A. Johns-Manville, 22 


UM aya ‘ a | East 40th Street, New York. 
Johns-Manville PACKINGS & GASKETS 


Call on K&M... vo keep your Control 


Equipment at peak efficiency! 


Our entire manufacturing output has gone to war... but 
65 years of know-how is here to help you. If you have a 
pressure or fluid control problem—any kind of an instal- 
lation, operating or maintenance problem—call on K & M. 
Our new VALVE PROBLEMS CLINIC is a clearing house 
of information established to keep your machinery going. 
There is no charge for this service. You needn’t be using 
K & M equipment. But you have a job to do... and we 
want to help you do it, with specific, informative, resultful 
assistance. 


UNITROL Self-contained Liquid Level Controller — for feed or 
drain regulation. Highly responsive — there are no packing glands, 
stuffing boxes or other restrictive elements to interfere with free 
movement, Exclusive design — for more efficient, accurate and 
trouble-free operation. 


: ee 
@Kieley & Mueller 
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. &) ENGINEERED PRESSURE & FLUID CONTROL SPECIALTIES 
Ney NORTH BERGEN, NEW JERSEY 


Representatives in all Principal Cities 
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THERE IS WHY IT IS 
GOOD BUSINESS TO 
SEE THAT YOU GET 


BATES-GRATES 


FOR OPEN STEEL 
FLOORING 


O That scraper edge on the 
Bates open steel flooring 
cross bar is cleaner and safer. 

You grasp the idea from even a quick 
glance at the picture. Yet it doesn’t 
cost you a cent more. 

You get those extra advantages be- 
cause the Bates patented process 
builds a fillet from displaced metal— 
in addition to the clean scraper tread 
cf the “Hex” cross bar, giving you 
smoother, cleaner, larger welds and 
stronger flooring. 

The whole process is 

explained—and 

many fine installa- 

tions pictured—in 
the 8% x 11 cata- 
log, “FILLET- 

WELD BATES 

GRATES.’’ 

Write for a 

copy. 


WALTER BATES COMPANY, INC. 
JOLIET, ILLINOIS 
OPEN STEEL FLOORING + STAIR TREADS 








| cleaner. Its use 


| after full 


| cally. On applications 


in the instrument and it is designed so 
that the user can convert from one type 
of control system to another. 

The controller is offered in Monoset 
(on and off), Ampliset (throttling), Pre- 
set, Reset, and Magniset. Adjustments 
for fitting the controller to the require- 
ments of the process are located on the 
dial board above the chart. 


Tube Cleaner 
THOMAS C. WILSON, INCORPORATED 

Thomas C. Wilson, Incorporated, 21- 
11 44th Avenue, Long Island City, New 
York, announces a new type tube clean- 
er, designed to clean small diameter 
tubes from ¥% to 1% inches, used in 
condensers, heat exchangers and similar 
apparatus. The cleaner operates at high 
speed and uses a cutter-bit, enabling the 
cleaning of a large number of tubes in a 
short time. Entire bundles of tubes can 
often be cleaned with the device with- 
out removal from the shell. 

The company has also designed an 


| attachment to be used with the cleaner 


which gives the cutter-bit the combined 


| movement of a rotary cleaner and a per- 


cussion hammer. This attachment facili- 


| tates breaking up very hard deposits in 


tubes. It is operated by air or steam 
used as the scavenging agent in the tube 
is also recommended 
for cleaning either partly or totally 
plugged tubes in which an especially 
hard deposit is encountered. 


| Wire Reinforced V-Belt 


THE B. F. GOODRICH COMPANY 

The B. F. Goodrich Company an- 
nounces production of wire reinforced 
V-belts. Two types are being built, a 
cable-cord construction and a grom- 
met construction which incorporates a 
wire cord placed in the center of a cot- 
ton or rayon grommet. 

Designed for the most rigorous serv- 
ice, advantages of the wire-reinforced 
V-belt type are said to be greater horse- 
power. capacity, increased tensile 
strength and low stretch. 

The company emphasizes that only 
engineering details of the 
equipment on which the belt may be 
used and operating conditions are 
studied, will it be able to decide whether 
a wire belt will be practical. 


Line Starter 
WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY 


For machine tools, textile machinery, 
pumps, fans and similar machines, a new 
size 2 class 11-200 linestarter requiring 
less than half the mounting space of 
former units without sacrifice of wiring 
space is announced by Westinghouse 
Electric and Manufacturing Company, 
East Pittsburgh, Pennsylvania. 

This compact linestarter designed for 
group mountings, built-in applications 
or remote mountings has a new clapper- 
type armature with knife-edge bearings. 
It utilizes double-break silver-to-silver 
contacts, thus eliminating shunts and 
reducing maintenance. Overload relays 
are reset either by hand or automati- 
requiring se- 
quence or auxiliary interlocking, provi- 
sion is made on the size 2 linestarter 
for a total of four normally open or 
normally closed electrical interlocks. 

All parts of the new unit are accessi- 
ble from the front and all control circuit 
terminals and interlock terminals are 
clearly marked for easy installation and 
repair. 


Asbestos Cement 
PHILIP CAREY MANUFACTURING COMPANY 

Philip Carey Manufacturing Com- 
pany, Lackland, Cincinnati, is now pro- 
viding a new asbestos-cement conduit, 
intended primarily for use in cable in- 
stallations. An outstanding feature of 
the product is the Flexcaulk coupling, 
made especially for the conduit. 

The coupling consists of a tubular 
housing of tough, rigid, blow-resisting 
asbestos-cement, to which is bonded a 
liner of time-resisting mineralized as- 
phalt compound, formed into a barrier- 
type, tapered liner. Because of its spe- 
cial construction, ‘“Flexcaulk” coupling 
adds a new flexibility without sacrific- 
ing any of the desirable characteristics 
of a conventional type coupling of un- 
usual strength. It permits a flexible, 
self-aligning, water-tight joint of excep- 
tional quality, when properly assembled 
with a special, joint-sealing compound. 

Because the coupling is employed 
with non-taper type conduit, the field 
assembly of short lengths of complete 
duct runs, or the fabrication of radius 
sweeps for clearing fixed obstructions, 
becomes a simple, inexpensive job. Once 
installed, the duct bank remains water- 
tight, even under ground-settling action. 

The asbestos cement conduit itself, in 
addition to recognized advantages of this 
type, over war-restricted metal conduit, 
is said to be exceptionally tough, hard 
and dense; stronger and more blow-re- 
sistant; meeting perfectly the demand 
for an earth enveloped duct system that 
is permanent, trouble-free, and propor- 
tionately inexpensive in its initial in- 
stallation. The conduit is made in two 
thicknesses, for installation with or 
without concrete encasement. 


Waterproof Adhesives 
PAISLEY PRODUCTS 

Paisley Products, 1770 Canalport Ave- 
nue, Chicago, has developed a new 
series of water-resistant and waterproof 
glues, pastes and cements, with various 
working qualities to suit the newer 
types of export packing material now 
in use. Included in the series are vege- 
table base adhesives, synthetic resin 
emulsions, casein-resin formulations, 
thermo-setting and thermo-plastic ce- 
ments. 


If you need dependable Turbine re- 
pairs in a hurry, call us. We are com- 
pletely equipped to repair and dy- 
namically balance turbine rotors and 
any High Speed rotating elements in 
our modern shops. 


25 Years Successful Experience 


gulf ENGINEERING Co, yg 
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PERMOCHART 


Reusable, recording, 
plastic instrument charts 
that wipe clean with a damp cloth. 


@ Avoid delays incident to paper shortage and printing by 
supplementing your supply of paper charts with reusable 
PERMOCHARTS. Made of Vinylite plastic and available 
in white and three I-EZ shades—green, ivory, and blue. 


@PERMOCHARTS are being accepted as standard 
circular recording instrument charts by leading Petroleum, 
Chemical, Food, Public Utility, Iron and Steel industries 
and other fields. PERMOCHARTS are guaranteed for 
two years continuous use. 

@ We also supply high-quality recording ink in three color: 
—purple, green, and red. 

@ PERMOCHARTS cost less in the long run—actuall 
about 1/5 as much as paper charts. 


PRICE RANGES (F. 0. B. Sewickley, Pennsylvania) 
Up to 8”—$1.50 each; up to 10’—$2.00 each; 
up to 12”—$2.50 each * Ink—2 oz. 70c; 8 oz. $2.00 
Minimum Order—3 Charts 


Write for Literature and Quantity Discounts 


544 CHESTNUT ROAD 


SEWICK LE Y¥ 


MOE LEZ 


/ 


Thiuts Why $1 
Vilaalle, Stored guts 


100% automatic—these tank gauges insure 
accurate, trouble-free readings whenever 
required. No pumps, valves, or auxiliary 
units required to read them. Models avail- 
able so that readings can be taken remotely 
from or directly at the tank. Remote reading types utilize balanced 
hydraulic transmission system which completely compensates for 
temperature variations on communicating tubing. Accuracy unaf- 
fected by specific gravity of tank liquid. 
Approved for gauging hazardous liquids by Underwriters’ Labora- 
tories and other similar groups. Models available to automatically 
control pumps, motors, signals or other devices for maintaining 
minimum or maximum liquid levels. 


Write for complete details. 


tHe LIQUIDOMETER core 


39-14 SKILLMAN AVE., LONG ISLAND CITY, N.Y. 
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FOR 


WESTON 


— evidence that the vital instrument 


situation rests in good hands! 


A star now adorns the ARMY-NAVY “E” pennant 
awarded to WESTON just 6 months ago . . : the first 
such pennant awarded in this highly specialized in- 
strument field. 

It's a star that has real meaning. Because, from the 
very beginning of our defense period, the responsi- 
bility for producing the vast quantities of instruments 
vital to the success of our country’s efforts, has rested 
largely on the instrument leader. 

This star signifies that the responsibility rests in 
good hands. “The men and women of the WESTON 
Electrical Instrument Corporation,” writes the Chair- 
man of the Navy Board for Production Awards, “have 
achieved a signal honor by continuing their splendid 
production in such volume as to justify this award... 
indicating their solid determination and ability to sup- 


port-our fighting forces with equipment necessary for 


victory.” 

But a great instrument task still remains . . . before 
victory is ours. So WESTON workers continue reach- 
ing for new goals . . . with the same determination, 
the same painstaking devotion to the quality ideal, 
responsible for WESTON’S continuing leadership in 
the instrument field. Weston Electrical Instrument 
Corporation, Newark, New Jersey. 


WESTON 


ae 


ee 





New Worlds 
To Conquer 


In the present war emergency, 
the service provided by Layne 
has been of inestimable value. 
Thousands of highly efficient 
well water systems for military, 
naval, munition and war ma- 
terial needs have been con- 
structed in anbelievably short periods of time. 


But over tomorrow's horizon—in the post- 
war period—there are new worlds to con- 
quer. Municipal and industrial well water 
development projects now being held in 
abeyance to save war materials and man- 
power, will be rushed to <ompletion. 


When peace returns, the Layne organiza- 
tion will be ready to provide an incomparable 
service. There will be pumps of improved de- 
sign to further increase high efficiency, tougher 
materials to add more years of long life, 
unmatched manufacturing facilities to speed 
production and hundreds of thoroughly trained 
men for field and service duty. 


It will be Layne who has the demonstrated 
skill, the wealth of experience and the most 
complete facilities for building the world's 
finest Well Water Systems and Pumps. For 
literature, write, Layne & Bowler, Inc., General 
Offices, Memphis, Tenn. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart. Ark. * Layne-Atlantic Co., Norfolk, 
Va. Layne-Bowler New England Corp., Boston, 
Mass. * Layne-Central Co., Memphis, Tenn. * 
Layne-Northern Co., Mishawaka, Ind. * Layne- 
Louisiana Co., Lake Charles, La. * Louisiana 
Well Co., Monroe, . * Layne-New York Co., 
New York City * Layne-Northwest Co., Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 
* Layne-Texas Co., Houston, Texas * Layne- 
Western Co., Kansas City. Mo. * Layne-Western 
Co. of Minnesota, Minneapolis, Minn. * Interna- 
tional Water Supply Ltd., London, Ontario, Canada. 


LAYNE 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 


Builders of Well Water Systems 
for Every Municipal and Industrial Need 
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‘* BUSINESS NOTES x 


Cox Elected President of 
National Tube Company 


Charles R. Cox has recently been 
elected president of National Tube 
Company and of 
Tubular Alloy Steel 
Corporation, Pitts- 
burgh. He has been 
associated with Na- 
tional Tube Com- 
pany since 1934. At 
that time he was 
employed at the EIll- 
wood Works, where 
he soon became gen- 
eral superintendent. # 
In 1936, he was ap-j 
pointed vice _ presi- 
dent in charge of 


operations of Na- C. R. Cox 


| tional Tube Company, with headquar- 


ters in Pittsburgh. 


C. J. Bickler Appointed 
By Globe Steel Tubes 


C. J. Bickler has been appointed as- 
sistant to the vice president in charge 
of sales, according to an announcement 
from Globe Steel Tubes Company, Mil- 
waukee. His headquarters will be Mil- 
waukee. 


Supply Association Has 
Annual Meeting 


Completion of arrangements for en- 
tertaining the Natural Gasoline Asso- 
ciation of America and election of offi- 
cials made up most of the business of 
the annual meeting of the Natural Gaso- 
line Supply Men’s Association, April 4 
in Dallas. The question of limitation of 
membership was considered with de- 
cision not to place limitation as to the 
number of members. 

Officials elected are Charles D. Peter- 
son, Fisher Governor Company, Tulsa, 
president; A. M. Buxton, Cooper-Bes- 
semer Corporation, Tulsa; and J. A. 
Knebel, Joseph A. Coy Company, Tulsa, 
vice presidents; V. C. Canter, Frick-Reid 
Supply Corporation, Tulsa, treasurer. 

The following were elected as direc- 


se 


‘ : rye 
4. A 


tors for two-year periods: A. M 
Buxton, V. C. Canter, R. E. Walker 
American Rolling Mill Company; Fred 
J. Wetzel, Ingersoll-Rand Company; 
Charles D. Peterson, and George W. 
Probst, Clark Brothers Company, ex. 
officio as retiring presidents. . 

They will serve with the following 
who held over from the previous year: 
L. J. Griffey, Hanlon-Waters, Inc: 
J. A. Knebel, Warner Lewis, Warner 
Lewis Company; C. S. Simons, Midwest 
Piping & Supply Company; Paul C 
Wallack, Walco Engineering & Con- 
struction Company. 


Johns Hopkins Course 
In Control Instruments 


Johns Hopkins University has estab- 
lished a special course to train techni- 
cians in the use of industrial instruments 
and controls. 

The Brown Instrument division of 
Minneapolis-Honeywell Regulator Com- 
pany is cooperating in the educational 
program by assigning as guest lectur- 
ers, members of its Philadelphia tech- 
nical staff. They will explain the work- 
ing of such instruments as the recently 
developed electronic potentiometer, the 
Radiamatic pyrometer and air-operated 
process controls. 

Sixty picked men from war plants in 
the Baltimore area are attending the 
classes, which are under the direction 
of Dr. R. B. Anderson and which in- 
clude both lecturers and laboratory in- 
struction in the principles of tempera- 
ture measurement and use and mainte- 
nance of control instruments. 


Armstrong Cork 
Makes Promotions 


Armstrong Cork Company has an- 
nounced the following promotions in its 
personnel: Keith Powlison, vice presi- 
dent and controller; M. J. Warnock, 
treasurer, succeeding Powlison, and 
Cameron Hawley, director of advertis- 
ing to succeed Warnock. 

Powlison joined the company in 1922 
as a member of the sales organization 
of the floor division. He left the com- 
pany to return to academic work, re- 


E 


Left to right: A. M. Buxton, V. C. Canter, George W. Probst, J. A. Knebel and Charles D. Peterson 
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WANTED! 
Mi. e 
. MECHANICAL 
; OR PROCESS ENGINEER 
g 
~ Want mechanical or process engineer 
er who is experienced in equipment or 
C calculations used in the CHEMICAL 
n- OR MANUFACTURED GAS INDUS- 
TRIES — such as washers, gas hold- 
ers, pumps, instruments, furnaces; or 
heat balance, absorption, water gas 
rs generation, gas handling, etc. 
= Good salary, permanent position, ex- 
Mt cellent future. Give full details of ex- @ A problem presented — studied — solved! It’s 
al perience, education, personal data. the firm policy of BAYARD to follow through 
h Address: every assignment in the designing, engineering 
k- and creating of machinery for a specific purpose 
YY edema il with ingenuity and skill born of long years of 
ed experience. | 
in THE GIRDLER CORPORATION wi" | 
on Gas Processes Division SPECIAL VALVES HEAT EXCHANGERS 
in 224 E. BROADWAY LOUISVILLE, KY. THERMO WELLS PRESSURE FITTINGS 
te 
Msighh The CONDENSATE 
C-B High-/resuire RETURN SYSTEM | 
ra for REBOILER CONDENSATE DRAINAGE | 
tis- i = | 
discharge 4 Ps i 
922 Pressure ~ ' 


discha 
to boi 


Inlet pressure... 











Return F 
condensation ¢ 
ink 


ane DUPLEX RELIEF VALVE : 
“arate, for Closed Hydraulic Systems 


Relieves excessive pressure from the high side to the low side, 
independent of which side of the system happens to have 

~ Centrifugal pump excessive pressure. 
(Specia/ aesign) 


mitts 


EXCLUSIVE JET PUMP DESIGN 





MAINTAINS PRESSURE DIFFERENTIAL across proc 





€ss equipment, with discharge of condensate against higher The coveted Navy “E”’ 
Pressures without FLASH LOSS or necessity for high static Pennant— awarded to 
suction head — flash tank—float control or auxiliary pump Bayard for > 
" INCREASES EFFICIENCY — assures constant evacuation sane ee ar i 





of condensate and entrained air from equipment — maintains 


maximum, uniform heat transfer rates 

LOWERS STEAM COSTS —by direct return of hot con- y 
densate to waste heat boiler —surge tank or pressure return 

line to boiler plant. 

AUTOMATIC IN OPERATION 


SUBMIT PROBLEMS without obligation — Ask for Publ +3025 
M. L. BAYARD & CO., Inc. 


COCHRANE CORPORATION ENGINEERS © MACHINISTS © PHILADELPHIA 


srson 3115 N. 17th STREET PHILADELPHIA, PA. 

















May, 19434 Gulf Publishing Company Publication 





provides a stock of 
packing for many 
sizes of valves 


. «+ because EACH INDIVIDUAL 
STRAND of PALMETTO Twisted 
Packing is a fully lubricated 
piece of packing ... saturated 
with special PALMETTO graphite 
lubricant. 


Therefore, when you buy a spool 
of this self-lubricating packing, 
just separate the strands for dif- 
ferent sizes of valves ... you 
don’t need a separate stock for 
each valve size. 


WRITE FOR LITERATURE 


BRAIDED 
For rods and shafts; 
layer over layer construc- 
tion insures uniformly 
even bearing surfaces. 


ceiving the degree of Doctor ef Philos- 
ophy in Economics at Johns Hopkins 
University in 1928. After a period of as- 
sociation with the Security-First Na- 
tional Bank of Los Angeles, he returned 
to the Armstrong Cork Company as 
assistant treasurer in 1932. In 1938 he 
was elected treasurer. 

A graduate of the University of Ore- 
gon, Warnock came with the Armstrong 
company as a salesman in 1926. He 
served as manager of the company’s of- 
fice in Seattle before coming to Lancas- 
ter as assistant manager of the floor di- 





MERIT AWARDS 








Awards of merit have been made by | 
the Government to the following firms: | 
Chicago Bridge & Iron Company, Pa- | 
cific Coast Yard, Army-Navy E for out- | 
standing performance in wartime con- | 


struction. 


Tide Water Associated Oil Company, | 


Avon Refinery, Minute Man T Flag 


symbolizing the participation of more | 


than 90 percent of the refinery’s em- 


ployes in the company’s payroll allot- | 


ment plan for the purchase of War Sav- 
ings Bonds. 
Kerotest Manufacturing Company, 


Pittsburgh, Pennsylvania, Gold Star to | 
Maritime Commission’s M, in recogni- | 
tion of continued outstanding achieve- | 
ment in wartime production. The Pee | attaching Hangers to Insulator 
ast | 


inal M was awarded to Kerotest 
August. 


Elliott Company, Jeanette, Pennsyl- 


| vania, Army-Navy E for excellence in | 


production of wartime products. 
Sterling Engine Company, Buffalo, 
New York, Army-Navy E for excellence 
in war production. 
Scovill Manufacturing 
Army-Navy E for the second time in 


| six months, for meritorious services on 
| the production front. | 
De Laval Steam Turbine Company, | 
| Trenton, New Jersey, Army-Navy E for 
excellence in industrial production, sec- | 
| ond award and carried the honor of a | 
| white Star to the E burgee. 
Socony Paint Products, Long Island 

| City, New York, Maritime M, Victory | 
| Fleet Flag, and Maritime Merit Burgee, | 
for production record in the war effort. | 


Foster Wheeler Corporation. Dans- 


ville, New York, Fourth Army-Navy E 


with star for excellence in production. 
American Cast Iron Pipe Company, 
Birmingham, Alabama, Army-Navy E, 


| Minute Man Flag, for exceptional per- 


| formance in supplying war material for 


TWISTED 


For valve stems,each 
strand a perfect piece of 
lubricated packing. 


GREENE, TWEED & COMPANY 


Bronx Bivd. at 238th St., New York, N. Y. 


PALMETTO 


for steam, hot water, air. PALCO for water. 

PELRO for oils. CUTNO for alkalis. 

SUPERCUTNO (blue asbestos) for acids. 
KLERO for foods. 


PACKINGS 





America’s fighting forces, and for par- 


| ticipation of more than 90 percent of the 


employes in the payroll deduction plan 


| for purchase of War Bonds. 


Mine Safety Appliance Company. 


| Pittsburgh, Pennsylvania, Maritime M 


Pennant and Victory Fleet Flag, for 


| outstanding production for the war ef- 


fort. 

Foote Brothers Gear & Machine Cor- 
poration, 5225 South Western Avenue, 
Chicago, Army-Navy E for excellence 
in production. 

Midwest Piping & Supply Company, 
St. Louis, Missouri. Army-Navy E for 
excellence in War Production. 

Clark Brothers Company, Olean, New 
York, Army-Navy E for a fine record 
in production of war equipment. 

Leeds & Northrup Company, Phila- 
delphia, Pennsylvania, Army-Navy E 
for high achievement in the production 
of war equipment. 





Company, | 
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: P RO D UCTS 


NG IECIA TIES® 


“BULL DOG” 


OR 
CONDUIT 
HANGERS 


Holds pipe with bull dog tenacity. 
Made of high quality malleable iron. 
Adaptable for such wide range of use 
that it makes itself a necessity in re- 
fineries, mills and factories. Saddle 
turns for pipe to run parallel or at 
angles to beam. 


Insulator Support with 
Hanger attached to 
Conduit 


Furnished complete with stove 
bolts and machine screws for 


Supports. 


Jobbers Inquiries Invited 


FULLMAN MANUFACTURING CO. 
LATROBE . . . PENNSYLVANIA 


HIGH PRESSURE 
POWER PUMPS 


2Vo—4x6 Stroke. 


Pressure—1000 p.s.i. working. 
2000 p.s.i. hydrostatic. 


Double suction and shaft extension. 
Roller bearings—herringbone gears. 
Interchangeable liners. 

Trim to suit pumping conditions. 


Also manufacturers of these 
type pumps: 


SIMPLEX and DUPLEX 
STEAM and 
POWER DRIVEN 
HORIZONTAL and 
VERTICAL 
FORGED STEEL, CAST STEEL 
BRONZE and Various 
ALLOYS 
VALVE PLATE, SIDE POT 
MISCELLANEOUS DESIGNS 








LEYMAN MANUFACTURING CORP. 
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HOUSTON 
910 NAGLE STREET 
P. O. BOX 2095 
PHONE C-7385 


P. 





F. S. Flanges—Seamless 
Welding Fittings ¢ PAGE BELTING CO. 


e STEWART R. BROWNE & CO. Leather Belting 
Gaskets and Packing 


F. S. “Petro,” “Hydro,” Co. 
“Mark” Unions C. I. and M. I. Fittings 





WALLACE-ROSE-HOSKINS (0. 


BEAUMONT 
1365 CROCKETT ST. 


O. BOX 2071 
PHONE 5001 


distributors for: 


e YOUNGSTOWN SHEET & e JOHNS-MANVILLE CORP. e BETHLEHEM STEEL CO. 
TUBE CO. Packing Galvanized Sheets; Nails 
Pipe and Wire Rope 
® a a e NEW YORK RUBBER CORP. @ REPUBLIC STEEL CORP. 
ee ee Mechanical Rubber Bar Iron, Angles, Shapes 
° i Poe & PIPE Goods e HENRY G. THOMPSON & 


SONS CO. 
Milford Hand, Power, 
Band Saw Blades 


© VULCAN RIVET & BOLT CO. 


e CLAYTON MARK & CO. e STOCKHAM PIPE FITTINGS Bolts and Nuts 


e GREENE, TWEED & CO. 
Palmetto Packing 


complete line of industrial equipment 











MURRAY 


TYPE UG 


Integral Geared 
Turbine 





Type “UG” Integral Geared Turbine consists of the Type “U” Mechanical Drive 


Turbine with integral single or double helical reduction gear. Turbine is sup- 


ported by the gear at the turbine shaft centerline thereby avoiding misalignment 


due to the heating of the turbine casing. 


View shows unit equipped with variable speed direct acting oil pump gov- 


ernor, and extended low speed shaft with sheave for V-belt drive. 


MURRAY IRON WORKS COMPANY, Burlington, lowa 





May, 1943—A Gulf Publishing Company Publication 
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Valves 


and 


L lings 


RECONDITIONED 
GUARANTEED 


w 


Complete lines — All types and 
pressures offered for immediate 


delivery. No priority needed. 


Ww 


Refinery Equipment — 
Pumps — Pressure 


Vessels — Tanks 


UNION AVE. AT 21st STREET 
TULSA, OKLA. 





vision in 1930. He was named director 
of advertising and promotion in 1941. 

Hawley, who joined the company if 
1927, has served in a number of sales, 
advertising and sales promotion capaci- 
ties, including that of director of Arm- 
strong’s bureau of retail merchandising. 
Since 1941 he has been assistant director 
of advertising and promotion. 


Greene, Tweed & Company 
Names Two Representatives 


J. J. McIntosh and B. F. Coombs have 
been appointed sales representatives for 
Greene, Tweed & Company. McIntosh 
will cover Alabama, Florida, Georgia, 
Mississippi, North Carolina, and Ten- 
nessee east of the Tennessee River. His 
headquarters will be 1106 McLynn Ave- 
nue, Atlanta, Georgia. Coombs will rep- 
resent the company in Eastern Texas 
and Western Louisiana, with headquar- 
ters at Route 12, Box 495, Houston, 
Texas. 


General Electric Names 
Electronic Specialists 


General Electric Company, Schenec- 
tady, New York, has designated 18 in- 
dustrial electronics specialists, who will 
assist industry in the application of elec- 
tronics to industrial problems. 

The men and their locations are: I. C. 
Diefenderfer and D. C. Hierath, New 
York; J. F. Getz, Philadelphia; A. J. 
Moore, Boston; W. B. Frackelton, Chi- 
cago; L. E. Donahue, Los Angeles; J. 
A. Setter, Denver; I. F. Conrad, St. 
Louis; A. D. Boardman, San Francisco; 
L. B. Parsell, Detroit; L. R. Elder, 
Portland, Oregon; Frank C. Neal, Jr., 
Dallas; R. H. Jackson, Atlanta; K. H. 
Keller, Cleveland; R. C. Norris, Cincin- 
nati; A. M. Dawson, Pittsburgh; B. 
Cogswell, Buffalo; L. F. Stone, Newark. 


Talon Company Buys Control 
Of Electroweld Steel 


Talon, Incorporated, Meadville, Penn- 
sylvania, recently purchased controlling 
interest in the stock of Electroweld 
Steel Corporation, Oil City, Pennsyl- 
vania. The latter company manufactures 
pressure and mechanical steel tubing, a 
product which meets the demands for 
boiler, condenser, heat exchanger, and 
other mechanical applications. Capacity 
of the plant is approximately 6000 tons 


per month. 


Al Campbell Now 
With Kieley & Mueller 


Al Campbell has become associated 
with Kieley & Mueller, as sales man- 
ager. He was formerly with Manning, 
Maxwell & Moore, and has had long 
experience in the power-plant industry. 
He will direct the sales of engineered 


| pressure and fluid-control specialties. 





Wanted — Refinery superintendent with 
engineering knowledge, capable of op- 
erating combination topping and vis 
breaking unit. Address Box 506, c/o 
Petroleum Refiner, Houston, Texas. 








FOR SALE: Complete 150-ton capacity absorption 
refrigerating machinery. Steam driven air compressor 
650 C.F.M. Steam driven A.C. generator 75 K.W. 
220-3-60. Two Vogt water tube boilers 250 H.P., 
each, 125 Ibs. Ice cans, cranes, steam pumps, Taylor 
recording thermometers, anemometers, psychrometers. 


CAPITAL ICE REFRIGERATING CO. 
356 W. North St., Indianapolis, Indiana. 














we 
BUSINESS OPPORTUNITY | 


Are dismantling complete oil refinery to 
obtain certain vital materials. The surplus 


processing of asphalt and greases. Location 
in the heart of several Army Camps. If you 
know asphalt operation and are in position 
to finance do it now. We will assist any 
responsible party with terms to suit require- 
ments. 90% of the equipment is installed 
and ready plus a good warehouse, office, 
etc. Address P. O. Box 1421 or Phone 2-1740, 
Alexandria, La. 











REFINERY MAINTENANCE 
ENGINEER 


Man thoroughly familiar with machine shop 
practice, as well as all types of refinery me- 
chanical equipment, including pumps, com- 
pressors, turbines, motors, boiler house equip- 
ment, etc. A graduate engineer who has 
served a machinist’s or mechanic’s appren- 
ticeship is preferred. Position is of super- 
visory nature in engineering or maintenance 
department of middle size refinery in the 
Middle West. In reply, state draft status 
and salary required, as well as a complete 
outline of education and experience. Box 
555, c/o Petroleum Refiner, Houston, Texas. 














WANTED 
Mechanical Engineer 


Well established Midwest Pump Manufac- 
turer offers position of Chief Engineer to 
man experienced in the Design of Recipro- 
cating and Centrifugal Pumps. This position 
is permanent and offers an experienced man 
the opportunity to become part of the 
management in a well financed Company, 
which is now on war work. Please answer 
giving complete experience, draft status, 
personal history, etc. All replies will be held 
confidential. Address Box 222, c/o Petroleum 


Refiner, Houston, Texas. 


—— 





WANTED 
CHEMICAL ENGINEERS 
CHEMISTS 
OPERATORS 


For new aviation alkylation and isomeri- 
zation plant in Middle West. 
Give full particulars. 


Address: Box 334, c/o Petroleum Refiner, 
Houston, Texas. 





WANTED 


Engineer, mechanical or chemical with 
experience in industrial instruments and 
process work in oil refineries. Work will 
include the development of specifica- 
tions and the application of instruments 
in the oil and chemical industry. Con- 
siderable traveling involved and success- 
ful applicant will be given wide freedom 
for original thought and action. 


Box 444, 
PETROLEUM REFINER, 
Houston, Texas 
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equipment could be easily converted to the |. ~ 


